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16  Abstract 

Fhe  Special  Aviation  Fire  and  Explosion  Reduction  (SAFER)  Advisory  Commit tt.  and  it 
technical  supporting  groups  spent  nearly  13  months  from  May  1979  through  luue 
examining  the  factors  affecting  the  ability  of  the  aircraft  cabin  occupant  to  •■urviw 
in  the  post-crash  fire  environment  and  the  range  of  solutions  available 

Presentations  were  made  to  the  SAFFR  Committee  by  Committee  members,  technic.:! 
supporting  groups,  the  FAA,  citizens  and  private  firms.  The  broad  1  v-const  i  I  nt  e.-i  • 

3f  information  developed  and  presented  to  the  Committee  formed  the  basis  foi 
Committee  Findings  and  Recommendations. 

This  yolume  contains  the  summary  of  the  proceedings  of  the  SAFER  Co::«  u  cte*'',  r’AA 
(responses  to  the  recommendations,  pertinent  correspondence  anJ  infornrtior:  t  .re.: 
(protection  and  passenger  evacuation. 
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Post  Crash  Cabin  Materials 

Inflight  Fire  Fire  Safety 
SAFER  Occupant  Survival 
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SUMMARY  OF  PROCEEDINGS 

SAFER  Advisory  Committee  Meeting  of  May  10-1 1 ,  1979 
Washington,  D.C. 


A.  Welcome  address  by  Mr.  Charles  Foster,  FAA's  Associate  Administrator 
for  Aviation  Standards,  in  which  he  outlined  the  events  leading  up  to  the 
formation  of  the  SAFER  Advisory  Committee  and  set  forth  the  tasks  that 
the  Committee  was  charged  with,  namely: 

•  By  October  1,  1979,  the  Committee  is  to  recommend  to  the 
Administrator  specific  regulatory  action  (within  the  Committee's  scope) 
chat  can  be  taken  on  the  basis  of  present-day  technical  knowledge  and 
that  could  contribute  significantly  to  safety. 

•  By  June  26,  1980  (the  termination  date  of  the  Committee)  the 
Committee  is  Co  recommend  to  the  Administrator  ways  to  Improve  occupant 
survivability  in  the  post-crash  environment. 

Mr.  Foster  also  emphasized  that  the  Committee  was  an  independent  body.  In 
no  way  controlled  by  the  FAA.  To  preserve  this  independence,  FAA 
employees  would  not  serve  in  the  capacity  of  Committee  Chairperson  or 
Technical  Group  Leader.  For  this  meeting  only,  Mr.  Foster  appointed  Mr. 
J.  0.  Robinson,  an  FAA  member  of  the  Committee,  as  Temporary  Chairperson. 

B.  Committee  ground  rules.  The  Temporary  Chairperson  announced  several 
ground  rules  for  the  Committee's  activities: 

a  All  meetings  will  be  open  to  the  public,  on  a  space  available 
basis. 


•  A  nonmember  may  make  an  oral  statement  at  a  meeting  if  he  requests 
permission  from  the  Executive  Director  not  later  than  the  day  before  that 
meeting.  He  may  submit  a  written  statement  at  any  time. 

•  A  member  who  is  unable  to  attend  (and  who  has  no  approved 
alternate)  may  designate  another  person  to  speak  for  him  at  that  meeting. 
This  person  must  be  designated  by  letter  to  the  Executive  Director  oefore 
the  meeting. 

•  Each  meeting  of  the  Committee  will  be  recorded  by  a  court 
reporter.  A  verbatium  transcript  will  be  placed  in  the  Committee’s 
files. 

•  At  the  end  of  each  Committee  meeting,  a  draft  summary  ot  the 
Committee's  proceedings  will  be  discussed  and  revised  as  necessary  oy  the 
Committee.  A  copy  of  that  summary  will  be  sent  to  each  interested 
person. 
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C.  Scope  of  che  Committee.  The  Temporary  Chairperson,  on  behalf  of  the 
FAA  members,  oroposeo  the  following  scope  for  the  Committee's  activities: 

•  That  the  Committee  confine  itself  to  transport  category  airplanes. 

•  That,  with  respect  to  such  airplanes,  the  Committee  confine  itself 
primarily  to  the  post-crash  tire  Issues  discussed  at  the  June  1977  public 
hearing  on  fire  and  explosion  hazard  reduction  and  at  the  November  1977 
pjblic  hearing  on  compartment  interior  materials. 

•  That,  when  considering  compartment  interior  materials  issues,  the 
Committee  also  consider  the  matter  of  carry-on  materials  (i.e.,  baggage, 
clothes,  periodicals,  etc.)  and  the  fire-resistance  of  emergency 
evacuation  slides. 

•  That  other  issues  be  considered  only  if  thev  are  comparably 
significant  and  directly  related  to  the  post-crash  situation. 

Several  members  cuggestea  that  the  last  element  of  the  FAA  proposal  might 
lead  the  Committee  into  consideration  of  numerous  issues  (such  as 
emergency  evacuation  criteria,  crew  training,  etc.)  concerning  which  the 
Committee  has  no  expertise.  It  would  be  better,  they  believed,  to  spend 
the  ahort  time  available  on  the  basic  issues,  i.e..  post-crash  fire  and 
compartment  Interior  materials.  Other  members  contended  that  the  last 
element  of  FAA's  proposal  provided  a  needed  flexibility  in  the 
deliberations  of  the  Committee,  that  it  should  be  free  to  consider  other 
issues  it  believes  comparably  significant  and  directly  related  to  the 
poat-crast  fire  situation.  After  further  discussion,  it  was  the  sense  of 
the  Committee  that  FAA's  proposal  be  accepted,  with  the  understanding 
that  anv  "other  issue"  dealt  with  must  not  compromise  accomplishment  of 
the  Committee's  basic  task. 

D.  Organization  plan.  The  Temporary  Chairperson,  on  behalf  of  the  FAA 
members,  proposed  the  following  organization  plan  for  the  Committee: 

L.  That  the  23  selected  members/alternates  be  Identified 
collectively  as  the  "SAFER  Advisory  Committee,"  or  simply  the  Committee. 

2.  That  the  Couanittee  serve  as  the  decision-making  body  which  will 
ultimately  determine  what  recommendations  will  be  submitted  to  the 
Administrator. 

3.  That  the  Committee,  at  its  first  meeting,  establish  SAFER 
Technical  Croups  to  provide  technical  expertise  in  ajt  least  the  following 
general  areas: 

•  Post-crash  fuel-fire  hazard  reduction. 

•  Compartment  interior  materials  (including  the  matter  of 
carry-on  materials  and  the  fire  resistance  of  emergency  evacuation 

slides). 
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4.  That,  in  general,  the  members  of  each  SAFER  Technical  Group  be 
drawn  from  the  roster  of  applicants  who  responded  to  FAA's  June  1978 
notice  inviting  participation.  FAA  proposes  the  persons  on  the  attached 
lists  (Enclosures  A  &  B)  as  members  of  the  two  SAFER  Technical  Groups 
identified  above. 

5.  That  a  Group  Leader  be  elected  by  the  members  of  the  Committee 
for  each  Technical  Group  established. 

6.  That  the  Committee's  Executive  Director,  in  collaboration  with 
the  appropriate  SAFER  Technical  Group  Leader,  determine  the  time  and 
place  of  each  group  meeting  and  notify  all  interested  persons. 

7.  that  the  Committee,  at  each  of  its  meetings,  provide  guidance  and 
direction  toeach  SAFER  Technical  Group  and  assign  such  specific  tasks  as 
it  deems  necessary. 

8.  That  each  SAFER  Technical  Group  Leader  attend  each  meeting  of  the 
Committee  to  report  on  the  activities  of  his  Group  and  to  receive 
instructions  from  the  Committee. 

A  member  suggested  that  the  term  "fuel-fire"  in  the  third  item  of  the 
proposal  would  exclude  consideration  of  other  flammable  fluids  in  the 
post-crash  environment.  The  Committee  agreed  that  the  word  "fuel"  should 
be  eliminated  from  the  title  of  that  Technical  Group.  Several  members 
suggested  that  the  proposed  Technical  Groups  did  not  provide  adequate 
expertise  in  certain  technical  areas  and  should  be  expanded  accordingly. 
There  was  no  objection  from  the  Committee,  and  the  Temporary  Chairpersons 
asked  that  each  person  wishing  to  join  a  Technical  Group  write  to  the 
Executive  Director,  identifying  that  Group  and  explaining  why  his 
services  would  be  needed. 

A  member  suggested  that  a  mechanism  be  provided  to  furnish  a  summary  of 
R  &  D  programs  (both  in  industry  and  in  government)  now  underway,  to 
assist  the  Technical  Groups.  The  AIA  (for  industry),  NASA  (for  U.  S. 
government),  and  FAA  (for  international  R  &  D)  agreed  to  accept  this 
assignment. 

E.  Work  plan.  The  Temporary  Chairperson  proposed  the  following  general 
work  plan  for  the  Committee  and  its  Technical  Groups: 

1.  Review  and  update  the  service  record,  to  gain  insight  into  what 
our  current  safety  problems  actually  are.  The  situtation  may  have 
changed  since  the  1977  public  hearings. 

2.  Assess  the  adequacy  of  pertinent  FARs ,  and  propose  rulemaking 
actions  (changes  or  additions  to  current  rules)  which  are  within  the 
state-of-the-art  and  are  adequately  supported.  The  Committee  should,  by 
October  1,  1979,  determine  whether  the  state-of-the-art  would  allow  the 
early  adoption  of  upgraded  standards  within  its  areas  of  concern. 
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3 .  Assess  pertinent  FAA-funded  and  FAA-conducted  R  &  D  programs 
(both  chose  completed  and  those  currently  underway)  in  terms  of  their 
potential  contribution  to  safety.  On  the  basis  of  this  assessment, 
determine  — 

•  With  respect  to  completed  programs,  whether  the  R  &  D  findings 
warrant  rulemaking  action  or  the  publication  of  guidance  material; 

•  With  respect  to  programs  underway,  whether  they  should  be 
continued  to  completion,  redirected  along  potentially  more  fruitful 
lines,  or  aborted  altogether;  and 

•  The  need  for  new  R  4  D  programs. 

4.  Assess  other  pertinent  government  and  industry  R  &  D  programs 
(both  those  completed  and  those  underway)  to  determine  — 

•  With  respect  to  completed  programs,  whether  R  &  D  findings 
warrant  rulemaking  or  other  action  by  FAA;  and 

•  With  respect  to  programs  underway,  whether  they  warrant  ^AA 

support. 

5.  By  October  1,  1979,  submit  a  preliminary  report  containing  the 
Committee's  recommendations  for  early  adoption  of  new  or  revised 
standards  within  its  area  of  concern. 

6.  By  June  26,  1980,  prepare  a  final  report  describing  the  work  of 
the  Committee,  outlining  its  findings  and  conclusions,  and  setting  forth, 
its  recommendations  to  the  Administrator  for  specific  action. 

Concerning  the  Sth  item  of  the  proposed  work  plan,  several  members  raised 
the  question  whether  the  Committee  had  the  alternative  of  concluding 
(after  study)  that  there  was  no  justification  for  early  adoption  of  new 
or  revised  standards.  The  Temporary  Chairperson  stated  that  th*»  FAA  had 
no  preconceived  ideas  as  to  what  the  Committee  ought  to  recommend  for  any 
item  in  the  proposed  work  plan. 

F.  Current  status  of  R  &  D  efforts  and  available  funding .  Oral 
presentations  on  this  subject  were  made  by  the  following  persons: 

•  Charles  W.  McGuire 

•  Joseph  M.  Del  Balzo 

•  Douglas  E.  Busby,  M.D. 

•  John  H.  Enders 


DOT  -  Office  of  Environment 
&  Safety 

FAA  -  National  Aviation 
Facilities  Experimental  Ctr. 
FAA  -  Office  of  Aviation 
Medicine 

National  Aeronautics  &  Spar- 

Admlnist  rat  ion 

National  Bureau  of  Standards 


•  Clayton  Huggett 
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•  Benito  P.  Botterl  -  Wright-Patterson  AFB 

•  Lyle  Wright  -  Aerospace  Industries  Assoc - 

G.  Election  of  the  permanent  Chairperson  of  the  Committee.  The 
following  members  were  nominated  as  the  permanent  Chairperson,  subject  to 
approval  by  the  Administrator: 

•  Lowell  R.  Perkins  (who  declined) 

•  James  0.  Robinson  (who  declined) 

•  S.  Harry  Robertson  (who  declined) 

•  John  H.  Enders  (elected) 

H.  Election  of  the  Technical  Group  Leaders.  The  following  persons  were 
nominated  by  the  members: 

•  For  the  SAFER  Technical  Group  on  Post-Crash  Fire  Hazard  Reduction : 
Mr.  B.  P.  Botterl  and  Mr.  E.  G.  Versaw.  Mr.  Botteri  declined  and 

Mr.  Versaw  was  elected. 

•  For  the  SAFER  Technical  Group  on  Compartment  Interior  Materials: 
Mr.  M.  E.  Wilfert  and  Mr.  Sanford  Davis.  When  the  initial  vote  ended  in 
a  tie,  a  member  suggested  another  vote  on  the  basis  that  the  winning 
nominee  would  serve  as  Group  Leader  and  the  other  nominee  would  serve  as 
Deputy  Group  Leader.  The  Committee  agreed.  Mr.  Wilfert  was  elected  as 
Group  Leader.  Mr.  Davis  will  serve  as  Deputy  Group  Leader. 

I.  Oral  Statements.  The  Temporary  Chairperson  recognized  two  nonmembers 
who  made  oral  statements  as  follows: 

•  Edward  Graham,  of  the  Airline  Safety  Equipment  Co.,  on  aircraft 

compartmentation. 

•  Robert  Mitchell,  of  LISI  America,  on  ISOPHENOL  -  a  rigid  foam  with 
a  base  of  phenolic  resins. 

J.  First  Technical  Group  Meetings.  The  Executive  Director,  after 
consulting  with  the  newly  elected  SAFER  Technical  Group  Leaders  (E.  G. 
Versaw  and  M.  E.  Wilfert),  announced  a  tentative  agreement  to  convene  a 
back-to-back  meeting  of  both  Technical  Groups  at  FAA's  NAFEC  facility 
during  the  week  of  June  25,  1979.  A  formal  announcement  will  be  prepared 
by  the  Executive  Director,  published  In  the  Federal  Register,  and 
distributed  to  all  interested  persons. 

K.  Members,  Alternates,  and  Authorized  Substitutes  who  participated  i 
the  meeting: 

•  E.  L.  Thomas,  member 

•  J.  P.  Reese,  member 

•  B.  V.  Hewes ,  member 

•  C.  F.  Hitchcock,  member 

•  S.  J.  Green,  member 
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Selected  Membership  for  SAFER  Technical  Group  on 
Poet-Crash  Fire  Hazard  Reduction 


Name 

Thomas  G.  Horeff 
Robert  Salmon 

Alt.  -  Thor  Eklund 
Richard  A.  Klrsch 

Benito  P.  Botteri 
Joseph  T.  Leonard 
Charles  M.  Pedriani 

Alt.  -  Richard  E.  Bywaters 
Solomon  Weiss 

Lyle  A.  Wright 

Alt.  -  A.  T.  Peacock 
Don  C.  Nordstrom 
Edward  G.  V’ersaw 
Tom  W.  Reichenberger 

N.  R.  Parmet 

Elliot  Nichols 
Alt.  -  A.  Weiser 

Donald  F.  Thielke 

J.  D.  Galloway 
George  J.  Grabowski 
Lester  Hebenstreit 
Cleve  C.  Klmmel 

Alt.  -  At  Lothrigel 
Scott  A.  Manatt 
Ira  J.  Rimson 
H.  D.  Smith 
E.  Philip  Webb 

Gerrit  J.  Walnout* 

Alt.  -  Matthew  M.  McCormick* 


Affiliation 

FAA,  AFS-140 
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SUMMARY  OF  PROCEEDINGS 

SAFER  Technical  Group  on  Compartment  Interior  Materials 
Meeting  of  June  26-27,  at  NAFEC 


A.  The  Croup  was  welcomed  by  Mr.  Joseph  Del  Balzo,  Acting  Director  of 
the  National  Aviation  Facilities  Experimental  Center  (NAFEC;.  Mr.  John 
H.  Enders,  Chairman  of  the  basic  SAFER  Advisory  Committee-,  iuilowed  with 
an  outline  c'  the  events  leading  up  to  formation  of  the  SAFER  Technical 
Group  on  Compartment  Interior  Materials.  The  Executive  Director  then 
introduced  Mr.  Martin  E.  Wilfert  and  Mr.  Sanford  Davis,  the  elected  Crou; 
Leader  and  Deputy  Group  Leader,  respectively,  for  this  Croup.  For  the 
remainder  of  the  meeting  (which  was  tape  recorded),  Mr.  Wilfert  presided. 

B.  Ground  rules.  The  Group  Leader  announced  several  ground  rules  iur 
the  Group's  activities,  as  follows 

1.  This  meeting,  and  all  subsequent  meetings  oi  the  (.roup  wi  1  i  i>.. 
open  to  the  public  on  a  space-available  basis. 

2.  A  nonmember  may  make  an  oral  statement  before  the  Group  if  he 
asks  permission  from  the  Executive  Director  not  later  than  a  dav  before 
the  meeting,  and  is  recognized  by  the  Group  Leader.  A  nonmember  may  make 
a  written  statement  to  the  Group  (via  the  Executive  Director)  at  anytime. 

3.  All  members  will  have  an  equal  say  on  what  the  Group  will 
recommend  to  the  basic  SAFER  Advisory  Committee. 

4.  Sub-groups  will  be  formed  to  study  particular  issues.  Each  w :  1  ' 
consist  of  members,  and  other  interested  persons,  selected  by  tilt 
assigned  sub-group  chairman. 

C.  Scope  and  objectives.  The  Group  Leader  introduced  a  proposed  "Scope 
of  Activities"  (Enclosure  I)  containing  suggested  initial  and  long-tern 
objectives.  After  some  discussion,  the  Group  accepted  the  proposal  with 
a  number  of  minor  changes  (shown  as  inked  revisions  on  Enclosure  I). 

D.  Review  and  update  of  the  pertinent  service  record.  H.  Braining 
presented  several  charts  (Enclosure  II)  providing  data  on 
impact-survivable  aircraft  fire  accidents  (air  carrier)  during  ]96.-i?’S. 
During  that  period  there  were  31  such  accidents  world-wide  with  15'E 
fatalities,  of  which  594  were  believed  to  have  been  caused  by  fire. 

E.  Bara  questioned  whether  these  594  (estimated)  deaths  by  fi-e  had  htei 
verified,  since  inipact  could  have  been  the  cause  of  deatn.  H.  Brant ing 
indicated  that  the  estimates  were  made  by  the  h'TSB,  based  on  post-mortem 
examinations.  E.  Bara  then  asked  whether  any  of  the  "fire"  deaths  could 
be  attributed  to  interior  materials  rather  than  to  the  post-crash  fuel 
fire  itself.  C.  Sarkos  estimated  that  about  one-third  of  the  fire 
fatalities  during  the  1965-1974  interval  were  attributable  to  interior 
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materials,  based  on  his  engineering  analysis  of  the  available  data, 
including  toxicologic  information.  He  also  suggested  that  the  Group 
ought  not  confine  itself  to  accident  statistics  but  should  also  consider 
the  future  potential  for  fire  accidents.  Other  members  disagreed  with 
this  view,  contending  that  future  design  (and  even  prospective  research 
programs)  must  hr-  based  on  cotiocte  evidence  derived  from  actual  service 
exper i ence. 

After  some  additional  discussion,  the  Group  agieed  (in  response  to  a 
proposal  by  E.  Bara)  to  set  up  a  sub-group  to  study  the  accident  record 
to  determine  how  many  fire-related  deaths  were,  in  fact,  attributable  t„ 
interior  materials,  and  how  many  of  the  total  deaths  in  survivable 
accidents  were,  in  fact,  fire  related.  The  Group  header  assignee 
S'.  Davis  as  Chairman  of  that  sub-group  and  authorized  him  to  solicit 
the  services  of  others  (members  or  nonmembers)  to  assist  in  the  work,  (see 
Enclosure  VT1). 

E.  Assessment  of  the  adequacy  of  pertinent  Federal  Aviation  Regulations 

( r  apJsTT  *  ‘ 

1.  Cabin  materials  fire  satety;  key  issues.  H.  Brant ing  suggested 
that  the  key  regulatory  issues  involving  cabin  interior  materials  were  as 
r o] lows : 

•  In  the  post-crash  fire  environment ,  how  much  ot  :.ht  hazard ,  o' 
threat  to  survival,  can  be  attributed  to  burning  cabin  interior  material s 
and  how  much  to  burning  sptLLed  fuel.’ 

•  If  burning  cabin  interior  materials  present  a  significant 
threat,  what  is  the  relative  significance  (to  tire  satety;  of  materials 
properties  such  as  flammability,  smoke  emission,  and  toxic  gas  emission? 
This  involves  a  trade-off  since  a  material's  resistance  to  burning  is 
often  gained  at  the  expense  of  increased  smoke  and  toxic  gas  emission. 

t'n  the  matter  of  trade-off,  a  member  pointed  out  that  in  many  ;•  •  ,.,w  t  .. 
material's  flammability  characteristics  can  be  improved  wit )><>..■• 
increasing  smoke  or  toxic  gas  emission. 

J.  Parks’-  suggested  a  ranking  of  the  hazards  associated  with  a  post-crash 
materials  fire  (assuming  that  the  fuel  fire  has  penetrated  the  cabin)  in 
the  following  order:  flash  fire;  smoke  and  toxic  gas  emissions;  effect 
on  evacuation  capability;  long-term  physical  effects  on  occupants. 

2.  Current  airworthiness  rules  coverinb  compartment  interior 
materials.  H.  Branting  introduced  this  item,  noting  that  the  current 
rules  applicable  to  passenger  and  crew  compartments  are  contained  in  FAR 
25.853  (Enclosure  III).  These  rules  specify  simple  bunsen  burner  tests 
for  flammability,  varying  in  severity  with  the  manner  in  which  the 
material  is  used  in  the  cabin.  FAR  25  also  contains  similar  test 
standards  for  materials  used  in  cargo,  and  baggage  compartments  and  for 
electrical  wiring. 
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Discussion  by  the  Group  led  to  the  conclusion  that  current  FAR's  ih\i ; 
primarily  with  the  in-flight  fire  condition,  since  material  properties, 
relating  to  the  post-crash  fire  condition  (flash-fire  potential, 
•moke/toxic  emissions,  lachrymal  effects,  etc.)  and  to  the  probability  ; 
escaping  are  not  specified.  It  was  the  sense  of  the  Group  that  its 
activities  should  include  an  evaluation  of  the  need  to  specify  material 
properties  for  the  post-crash  fire  condition. 

3.  Fire  protection  of  emergency  evacuation  slides.  H.  Branting 
raised  the  question  whether  there  is  a  need  to  improve  the  fire 
resistance  of  emergency  evacuation  slides  (deployed  and  inflated)  whet, 
exposed  to  post-crash  fuel  fire,  either  by  convection  or  by  radiatio... 

A  member  noted  that  current  FAR  standards  do  specify  a  fiammabilitv 
test  for  such  slides,  but  that  this  test  does  not  assure  safe  slide 
performance  in  the  post-crash  fire  condition.  It  was  agreed  that  the 
Group  would  look  into  the  need  for  additional  standards. 

4.  Flammability  of  passenger  carry-on  articles.  H.  Brant ing 
suggested  that  the  Group  assess  the  significance,  as  potential  fuel 
sources  in  a  post-crash  fire,  of  passenger  carry-on  articles  such  as 
clothing,  baggage  and  reading  material,  and  determine  whether  tire-sai.'. 
standards  should  cover  these  materials.  He  noted  that  certain 

car r ier-f urnished  articles,  such  as  blankets,  pillows  and  head-rest 
covers,  should  also  be  considered  from  this  standpoint.  E.  Bara 
suggested  further  that  baggage  in  the  cargo  compartment  should  also  he 
considered  in  this  context.  C.  W.  McGuire  proposed  including  roateri 
being  shipped.  The  Group  agreed  that  each  of  these  potential  fuel 
sources  warranted  study.  As  a  related  item,  H.  Branting  distributed  a 
briefing  memorandum  (Enclosure  IV)  dealing  with  proposed  flammability 
standards  for  flight  attendant  uniforms. 

5.  Effects  on  in-service  deterioration  of  the  fire  resistance 
characteristics  of  materials.  H.  Branting  noted  that  there  had  been 
instances  of  toaterials  which  failed  to  meet  their  applicable  f laramahi ! . ’ 
standards  after  some  time  in  service,  apparently  because  of  aging,  and 
deterioration.  He  suggested  that  the  Group  investigate  this  problem  mi 
develop  appropriate  standards  and  practices  suitable  for  industry-wide 
application.  D.  Onderak  observed  that  there  were  practical  difficult  it 
in  retesting  materials,  since  detailed  records  would  have  to  be  kept  - >’ . 
the  actual  exposure  to  wear,  laundering,  refurbishing,  etc.,  to  on  sura 
that  the  test  is  meaningful.  J.  Parker  questioned  whether  retesting  r 
the  current  flammability  standard  would  be  meaningful  with  respect  t 
hazards  of  concern  to  the  Group;  namely,  flash-fire  potential  arid 
smoke/toxic-gas  emissions.  A.  Delman  suggested  that  materials  coul.i  f 
tested  to  determine  whether  laundering  (or  dry-cleaning)  degraded  flu. 
flammability  characteristics.  Two  members,  representing  aircraft 
manufacturers,  stated  that  their  company’s  materials  specifications 
included  provisions  for  testing  after  laundering  arid  dry-c leau.ng. 
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J.  Parker  pointed  out  that  there  were  widely-ubed  t-ahiu  interim 
materials  other  than  fabrics  or  carpets  that  could  age  to  the  ext>m 
their  performance  in  a  post-crash  fire  would  be  degraded.  S  i,  i*  y. .  ng 
could  be  caused  by  exposure  to  altitude  and  temperature.  It  was  tie. 
sense  of  the  Group  that  there  was  a  need  to  look  into  these  luarn 

F.  Review  of  current  R  &  D  programs. 

Presentations  were  made  on  this  subject  by  the  tel  lowing  me u. •  ■  : 


1 . 

c_. 

Sarkos : 

"FAA-NAFEC  K 

D  Programs  on  Caoin  life  Si 

■>  B 

Researc 

h. " 

Enders : 

"Status  Report 

on  NASA  Ai rc ra It  Fi re  Sa : e t 

3. 

F.. 

Bara  : 

"Industry  IRAD  and  CRAD  Programs." 

4 . 

Program 

Ro 
s .  " 

Kirsch : 

" International 

Cooperation  on  .lire  n:t  !• ;  r 

There  ensued  at  this  point  a  discussion  on  whether  there  were  in. 
short-term  solutions  to  the  cabin  interior  materials  problem.  E.  ii,  -  . 
contended  that  there  was  at  present  no  practical  way  of  predicting,  1, 
laboratory  tests,  the  safety  performance  of  an  interior  materials 
configuration  in  the  full-scale  post-crash  fire  environment,  and  that  -i 
Group  was  not  likely  to  devise  one  by  October  1.  J.  Parker  agreed,  h;,r 
suggested  that  there  were  materials  within  the  state  of  the  art  tod.r 
which,  on  the  basis  of  laboratory  tests  alone,  have  been  shown  to  be 
capable  of  significant  hazard  reduction.  He  referred  specifically  to  new 
materials  that  have  lower  flash-fire  potential,  and  to  a  window  material 
with  greater  resistance  to  fire  penetration.  M.  Salkind,  referring  u  an 
earlier  statement  by  another  member  concerning  the  improved  fire-sal.  ‘ 
record  shown  by  wide-body  transport  airplanes,  suggested  th.it  the 
materials  standards  responsible  for  that  improvement  might  be  rccomri*.  led 
by  the  Group  as  a  short-term  action. 

G.  Discussion  of  the  need  to  redirect  or  modify  existing  i\  c.  .•  i  ra  ..  •  •; . 

The  Group  header  noted  that  the  Group  could  not  properly  evaluate 
existing  R  D  programs  without  consulting  with  the  various  organization: 
(including  the  materials  industry)  that  were  engaged  in  these  programs. 
Since  this  consultation  would  require  more  time  than  available  at  nis 
meeting,  he  proposed  establishment  of  an  "R  &  D  Review  Sub-Group," 
chaired  by  M.  Salkind,  to  look  into  this  item  and  to  report  back  t. 

Group  at  its  next  meeting.  The  Group  agreed  (see  enclosure  VI i). 

H.  Discussion  oi  whether  the  state  of  the  art  would  warrant  shot t-f-  t  • 
rule  waking,  or  other  action  within  the  Group’s  area  oi  ounce r 1 1 .  C. 
Sarkos  proposed  that  the  Group  consider  for  this  purpose  an  "interim 
Standard"  (Enclosure  V)  developed  recently  by  FAA  technical  people. 

A.  Delman  cautioned  that  ASTM  test  procedures  were  subject  to  '  h.o'n,  i 
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used,  the  date  should  be  specified.  He  also  questioned  whether  t:t 
modified  NBS  chamber  test  had  adequate  reproducibility,  whether  ;  i  f  s 
using  animals  (for  determining  toxic  emission  cite,  is)  wer.  pr.i.  ti.-M 
routine  use;  and  whether  the  combusion  chamber  tub<  .icthod  might  pr<>v 
misleading  data  with  respect  to  tiie  emission  ol  Hi,;,  i  rum  maii  ri.il-  Mi 
have  no  nitrogen  in  their  molecular  structure.  I.  J'aiker  expressed 
concern  that  the  proposed  interim  standard  might  eliminate  good 
commerc ial ly-ava i lable  materials.  G.  Nelson  considered  i  lot  a  set 
interim  standards  for  early  adoption  could  be  developed  by  the  t.r,  ,,| 
based  on  the  bunsen  bu'ner  vertical  test,  the  AST!!  L-162  radiant  rm \ 
test,  and  the  NBS  smoke  chamber  test  at  2  1/2  watts.  He  believe!, 
however,  that  other  elements  of  C.  Sarkos’s  proposal  wete  still 
experimental. 

!i.  Branting  continued  with  a  proposal  (Enclosure  Vi)  concerning  t ... 
applicability  of  the  interim  standards  proposed  bv  C.  Sarkos.  Sever 
members  contended  that  it  would  be  inappropr  i  at  e  to  consider  <,m  si  i.  , 
applicability  until  the  proposed  interim  standard  (as  well  as  ot'u  • 
proposals)  was  evaluated  and  that  tnere  was  not  enough  time  lett  he! 
October  1  to  consider  both  the  interim  standard  and  its  appl icat  i 1 : t . 
G.  Nelson  suggested  that  ’he  Group  take  advantage  ot  nonaviat ion 
experience  with  standard  materials  tests,  since  their  use  has 
significantly  improved  the  fire  safety  of  interiors.  The  Cron; 
proposed  that  the  interim  standard  issue  be  reviewed  in  depth  bv 
"Short-Tine  Action  Sub-Group"  co-chalred  by  E.  Bara  and  H.  Scl.joid.  -• 
and  supported  by  the  members  designated  in  Enclosure  V 1 1 .  The 
co-chairman  could  solicit  the  services  of  other  members,  ant.1  air. 
nonmembers,  at  their  discretion.  The  Group  Leader  charged  wilt.  Mu 
sub-group  with  two  major  tasks: 

1.  Advise  as  to  what  can  be  done  in  the  short-term  (sub je •  l< 
October  1  deadline);  and 

2.  Establish  a  draft  list  of  long-term  objectives  aimed  .r 
increasing  survivability  in  the  post-crash  fire  environment. 

I.  Members,  Alternates,  and  Authorized  Substitutes  who  panic  in 
the  meeting: 

•  E.  Bara,  member 

•  H.  P.  Branting,  member 

•  C.  R.  Crane,  member 

•  S.  Davis,  Deputy  Group  Leader 

•  A.  D.  Delraan,  member 

•  J.  J.  Fargo,  member 

•  R.  G.  E.  Furlonger,  observer 

•  J.  R.  Gibson,  member 

•  R.  A.  Kirsch,  member 
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•  U.  C.  Louj;,  member 

•  R.  Madding,  member 

•  !.  May,  member 

•  K.  C.  McAlister,  member 

•  C.  W.  McGuire,  member 

•  G.  Nelson,  member 

•  D.  Onderak,  member 

•  A.  Parker,  member 

•  J.  D.  Ray,  member 

•  0.  Sarkos,  member 
e  M.  Sal  kind,  member 

•  H-  C.  Sell  jeiderup ,  member 

•  i.  D.  Simon,  member 

•  l>.  K.  Spicer,  member 

•  (..  Wea  r  ,  membe r 

•  K.  Wilteri,  Group  Leader 

•  A.  T-  Batov,  authorized  substitute  tor  li.  K.  Aufcui 

•  M.  M  McCormick,  observer,  alternate  tor  J.  Waits  .r 

I.  Nonmeirne  r  a c C endanct .  Other  tlian  members,  alternates  or  author,.’- 
substitutes  tht re  were  17  persons  in  attendance  at  the  meeting.  'i! 
These,  five  were  I.S.  government  employees. 

K  ■  i  iw  ,  anil  place  tor  l  lie  next  meeting  oi  the  SAKLR  lechnii  , 

Group  on  Cor.ipu r taien t  Interior  Materials.  After  consultation  with  J. 
KnJer  ,  fl.  Wi'fert,  and  h.  Versaw,  the  Executive  Director  announced  *. li 
separate  meetings  of  this  Tei-hni-.il  Group,  the  Technical  Group  on 
Pisf  -i.  rash  I'i  re  Hazard  Reduction,  and  the  basic  SAFER  Advisorv  Gomtiiit' 
yen  t»  'if  a  t  i  ve  I  c  sc  tied  u  led  lor  tin  list  full  week  ot  September  ICH,  a 
NASA's  Ames  Res*  -.rot  Gent «  r  in  P.i  i  •>  A!  to,  Calitornia.  The  agon  i  i  i  t 
this  .  r-)i:u  won  -  ,1  i  n<  1  ode  : 

1  .  \  d  i  ;-:tissi  m  of  t  lie  teas  i '  :  i  i »  v  of  short  -  term  rule  n  o  ;  -  i  . 

.1 .  f  .  •!  1 1  draff  ot  long-tern  objectives,  to  be  subr.i  itt.ee.  . 
e  ndor  semen  t  by  t  hi-  basic  SAFER  Advisory  committee. 

3.  Preliminary  r- ports  by  the  HAD  Review  Sub-group  ana  c. 
Accident  StUistt's  Review  .Sub-group. 
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SAFER  MATERIALS  TECHNICAL  GROUP 
SCOPE  OF  ACTIVITIES 
(PROPOSED) 
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RESTRICTED  TO  TRANSPORT  AIRCRAFT 
RESTRICTED  TO  POST-CRASH  FlRt  SCENLRIO 
INCLUDE  ACTIVITIES  PERTAINING  TU : 

•  HUMAN  TOLERANCES 

Fi  re 

I  rri  tan  ts/ 1  ntoxi  cants 

Smoke 

Toxi  ci  ty 

*  CABIN  INFERIOR  CONSTRUCTION  MATERIALS 

Transparencies 

The romo forming  Plastics 

Fabn  cs 

Cushi ons 

Decorative  Plastics 
Floor  Coverings 

#  MATERIALS  EVALUATION  AND  ACCEPTANCE  TESTING 

Lab  Test/Ane iytica I 
Full  Scale  Test 

*  CABIN  INTERIOR  CONSTRUE7 ION  SYSTEMS 


Con  La i nment 
Compartment al ization 
Hardem  ng 

•  IGNITION  AMD  HCAI  SOURCES 

•  PROTECTION  SYSTEMS 


.Ht.\  ^ 


Fire  Detection 
Extinguishment 
Personal 

*  PASSENGER  CARRY-ON  MATERIALS 
•\  EVACUATION  SLIDES 


TRASH  MANAGEMENT  SYSTtM$ 

Syo xm e-s  To  k  T=oll-ScAu6 

rite  i«cuAtio 

:s-r>  ? 


Le  S  X 

. ' 


SAFER  MATERIALS  TECHNICAL  GROUP 
INITIAL  OBJECTIVES 
(PROPOSED) 


EVALUATE  PERTINENT  FARs 
EVALUATE  PERTINENT  R&D  PROGRAMS 

•  FAA  Funded 

•  FAA  Conducted 

•  Steer  Government  and  Industry 

SUBMIT  PRELIMINARY  FINDINGS  BY  OCTOBER  1,  1979  INCLUDING: 

•  Recommendations  as  to  short-term  rule  making  or  other  action. 

•  Any  initial  recommendations  to  redirect,  modify  and/or  fund 
existing/new  RSD  programs. 

OBTAIN  MAIN  COMMITTEE  ENDORSEMENT  OF  LONG-TERM  OBJECTIVES 
OBTAIN  MAIN  COMMITTEE  GUIDANCE  FOR  OVERALL  APPROACH 


is- 1  < 


£  vJ  CUP  Soft.  E  X 

fo  ■  ierr3 

SAfER  MATERIALS  TECHNICAL  GROUP 
LONG  TERM  OBJECTIVES 
{ PROPOSED ) 


ESTABLISH  HUMAN  TOLERANCES  AND  PROTECTIVE  MEASURES 

*  Fire 

*  Irritants/Intoxicants 

*  Smoke 

*  Toxicity 

IMPROVED  CABIN  MATERIALS 

*  Transparences 

*  Thermoforming  Plastics 

*  Fabrics 

*  Cushions 

*  Decorative  Plastics 

*  Floor  Coverings  _ 

*  CU*Jtrv~s 

DEVELOP  SIMPLE  RELIABLE  MATERIALS  EVALUATION  AND  ACCEPTANCE  TF  ST S 
IMPROVED  FIRE  DETECTION  AND  SUPPRESSION  SYSTEMSr  lOiTUtwJ  THE 
IMPROVED  FIRE  CONTAINMENT  SYSTEMS  ^  n 

EVALUATE  TRASH  MANAGEMENT  SYSTEMS 
IMPROVED  EVACUATION  SYSTEMS 

IkWEVP  oF  T*ott.  SvAotcfe  CodJ’OeL 

Sul  R S  O»0  ®^T6cJi\/£S  To 

The  CA’rea  cpmm.  "b^  Ju^g.  zl>  }  i^f©. 


B-L7 


THESE  31  FATAL  FIRE  ACCIDENTS. 


CMC  l-o  to  L-'jLfc 


Eva C*  La  %  u  fLcr  jL 

TOTAL  SURV  (VABLE/fATAL  AIRCRAFT  fIRt  ft1-  C I  DENT  S 


Copy  of  Federal  Aviatio’  -.-w 
Fire  Protection  Standard',  i'oi 
Materials;  Transport  lafey.rr 
( These  Standards  Decant  eli'e 


La*,  it  nr.  '  4..c-  *’ '«  • ' 
■  Compar  n  e'.L.  '  ri or 
A  .•  >’.<■ 


<-i.  -t  .  t,. 


.  «  tic  . 


§  25.353  Compartment  biuaSc.r* 
Materials  (including  finishes  <r  deco¬ 
rative  surfaces  applied  to  the  w.3-r  ;«■->> 
used  In  each  compartment  occur  utd  tv 
the  cretr  or  passengers  must  treei  tr- 
following  test  criteria  zs  aprlicatir 
(a)  Interior  ceihn?  care's,  ’roe-  w 
r  all  panels,  pa:  it  dons  salt”'  st.-utditre. 
large  cabinet  walls,  structural  fluori.g 
and  materials  used  In  the  construction 
o.'  stowage  Potr.car'..T.trts  1  o< 
underseat  storage  compart  trie  .s  -i 
compartments  tor  stowing  s-xian  iten-i 
such  as  magazines  and  .-nap*  must  be 
aelf-eJrtlngulshir.g  when  tested  I'er'.icai.'d 
In  accordance  with  the  rippll-ar.l*  poi- 
tions  o'  Appendix  F  o'  this  opt'.  .itr-r 
approved  equivalent  methods.  '.'.he  a.r 
age  bum  length  may  ret  exceed  6  Inci'C" 
and  the  average  Same  time  eC  e  rente  v  at 
of  the  flame  source  may  out  exceed  IS 


failing 

(b>  Floor  corering  textiles  <;.r 
draperies  and  upholstery)  seat 


and  acoustical  insulation  ano  O' 
covering.  air  cu.-i’.ng.  min'.  <u  c!  e < •  g t 
ertng  cargo  compartment  hen  ns  .  a 
t;oD  blame! s.  cargo  covets,  t.'in  ..is/); 
paxeocies,  molded  and  the:  ..  durtj.i.  .' 
parts,  air  dueling  Joints,  and  pm.  ?■'••• 
idecoratlve  and  chafing'.  1/i;  s;e  i - 
siructed  of  materials  not  ccvr-ed  '  r  vt  • 
rrapu  (te2i  of  this  sectlou.  ffiiu1  be  seif 
extinguishing  wnen  tested  re\".lca.  -  it. 
accordance  with  the  applicable  purt-ons 
cl  Append'S  F  of  this  oari.  ot  see  m- 
preed  ecuivaleni  metoods.  Th- 
bum  ier.g  .h  r,r  -  not  e»  .er  d  A  -  nr'.  i 
tne  average  flame  time  alter  re  o •-> 
the  Cams  sour-e  mas  ■  -,r  ’ 

seconds,  Dnpr-mgs  from  the  1 '  si  a,.ec. 
teen  may  not  continue  to-fiaane  .u.-  more 
than  as  average  ol  5  Mcor.us  aiu-< 
fah-rg. 

•  t>— I  >  Motion  picture  '"•’tn  t-v:  • 
sa.tiy  f.la,  meeting  r;*e  5  ar  u »:  i  ; 
fltafons  foe  Safety  Pnots-g  rar  "iV.  r  C'l 
PH  1.25  •  aval-able  .Tom  U« 

States  of  A  urri'ca  Stands ’dr  Lb.  .  •  -.i*. 
10  last  atih  Street  fsc”  V  or  i  V<T 
;0ul8<.  or  an  FAA-appcoee  1  *•'.  uv*>» 

If  the  fl.Un  travels  oorouga  ourtt.  -:r,r 
ducts  must  meet  the  rector  ts  at 
paragraph  cm  of  thl*  section 


f*  ■■  £ .-  t  .  ’  /  r .  .  v. 


fci.r:  .a  r  t> i.K.wa  and  signs  parts 
t'.i  :  :  i  co  u:  o  «  in  pail  of  elasto- 
: :  :■  i*cge  lighted  instrument 

u,sr:v,r,.i.:  ■  •  oar: ;  u.>:  ig  of  two  or  more 

in.  _-  .-nv:.  .  b-  h  ,-i- mmon  housing,  seat 
i  •  ,{•  and  ca*go  and 

bagg.v««  •.  oo,.:;-roer  ..  uctudiag 

cr  ■  ■  i  -'is  ;v‘..c'.s.  etc  ,  usee'  irt  pas- 
se'i";;;..'  o'.  tv  romps -unsnti.  may  not 

nsv ■'  ao  !?»■:((  bum  ;»te  greater  than 
i-'M  oe*  Of  micute  when  tested  horl- 
.  -  in  avcc'dar-.e  with  the  appbea- 
L.v  .•)<,::•••  c'  r.ieod.  r  F  of  this  nart. 
o:  ctne.  .  prov-rd  e..;u;vvfhi  methods 
!>•..  :  op*  'o'  e.e.-trtcai  wire  aac 

;  u_-f'rt.  ?.'  ■  small  parts 

1  .  j  ’*6  J.r,r ..  £3.1;  ...pf  rc:.."rs. 

!•"  -  r  ‘  .i”1  •  rub  strips,  pulleys 


IP^r.V- 

1 5;.  -  j  ;>.■> 

T..  1  ..  fcfiaj  ... 

r  rr-onf 

J.rs. 

j-rr  ^  *  *  , 

3k: 

A-i  r.:'?.. 

fr  .-r.lv 

•  •  AljCi  ft  J’ 

c'vetos 

■  3. ,  f.^ip  ;• : 

:  .Motii 

ms  >  *  r  a 

:•.  •eff-L.;-  o;n 

^  V  ' 

h  1  (  H  ■* 

yt  '’’l  rJ 
;  :  «  1 

!  /.  r 

•;  :•  r 

;..h^j  )■ 

'  /. 

i 

.  AS  i .  H 

»  .  «  L‘  1  i 

dr.ute  vi. eu  tested 
da. oce  with  Ui"  ap- 
,s  rpejicl).*  F  of  this 


e  r  r'  i  •  .  ur.ievt  where  smoking 

..(•  i  .  ''o'?  ?;  if-coutained 

n  t  h'-..  and  each  other 

£•»".  "  '  n,  "si  he  piacaided  against 
i-mukiip 

•d  •  t  ar;-  m'eo  1. 1.  foi  towels,  paper, 
ri  : -'e  ce  ,n  ies.st  fire  resistant 
ar;d  hov-'  oenna  fot  containing 

t  .1  he  a*  icKSt  one  hand 

'  ■  n.!  ■" ■  ■  r.'entiy  'orated  ir. 


■' '  Xhr--t 

•■>'  '<  .untie' 

'  I  n- 

■  I!  t  \  T .  i  f  - 


j  i  e  <u  easi  the  follow 
hat'.,  fi.'f  extinguishers 
.•■'>'.pd  'v  hiuser.ger  com- 

».  -i  n-j  m  hr* 
>y  j  ^id  j? 

.  '  a 


ir.  .f.f- !: 

V.--,  A>  B'.i 

sj 


r?,  t/ ?/•  c 

a  i  KU+ :  "*■.  i\  ’.9^4 

*  .  73-75.  5S  P  V  :>376 

rr  *  k  ?«»’•' 


Acp«cc*ls  % 

\ i  v,'.  ,*  p’  .  ofttiiatt  \'<v  ahoarig 
c  :  '  »-■  •■  j.  r  M  ‘JbJfc53.  *3  31:  sino 

A5 

■  a)  ;  J  B k**“. to afcfi  roust  ba  con- 

tit.  £jcm-u  -v  m*  v  p» >x*  or  minus  fl"  a  no  at 
<J0  o?’-'^v  •  p  -i  ■•"’  tcisus  5  pe/t'ifO'  re’atlve 
Hi  hr.  u. .  moisture  «q^Ui.-./'.v.ir  l» 

9V.\.  r  ;U  «"  -*  hO  .T*  OT-^T  OL*  CpuClCCutD  ftt 

t:  if '-.i  :•«  -r-  > /‘ft1  '’on*  tbfc  rend1  tic*  .u£ 

&.)'  .  t1;  ..u  .  .nuxwdlaiwiy  baJoiw  subjecting 

&  ir  ■ ';.  *  •'-*  ;■« 

(f  5cfi*<  u»;:  •»>» .*  * gv.* #*  w*  Jt» C*pt  Ml  pro- 

■ySte-i  •-.  ;  >v  i.-»  wB’U  ir-  i* wir* 

*xj<«  ■-  u  r  j'i  ■•  :r;  *t>d  ti  i«ri«ul  par*-*. 

-  ■-.••  •_  -  ■  .w  ;••  ia1?  *: . r.  °i  ss  a  M-tioc  rut 

■  nj  r  i  •  t  •  n  ,'=.•■•  aa  )  d*  ajled  in  tJbi  str¬ 

op,.  «  .- j  t.  **:■?■  ■:!./•?  hlmu.a‘4r.g  a  cut  aec- 
>-a' ■ ..  r.ii*  .1  -.  -  ip*.  .  a.-rr.  r.v:  ;*r i  tt>  »  flat  sheet 

«  *  v  -  »  ■  *  n."i;  c  ihe  v*abri:r,ied 

£»v.  r  ,  *  ■  •  •  r>  r.-.ay  o*  cut  from  ax ? 

i i>  .  vZ  p£'*  fc-rrrtcr.  /%b- 

v , t  cane^J.  may 

<*,.  •>•  .  ■’  ■:  :*■•  ■  Tb'*  ..peciman  th!c*- 

r.  u  •»  th\n  V. e  minimum 

•:.a  .  r*  -■>  -  •  *■  o  .■*  '.od  «c  *  use  tr>  the  a.r- 

..  ^  l-  , .ir  . .  Thir*  foam  part?, 

•r i  .*;  .*>  TS'!.V.  1*4  ‘cstetl  tx  Uj- 

,  .  •  ;•  eistrir.g  compl!- 

*. :  •  *'  1  ■■  n‘  v  --J  >  ;or  rhh  ertaift  used 

a,  .•  .*  ; !ltj:  be  .  »*  C-pO  the  ixutf  - 

tv  '  '  .:.  -  r.  eo  t;  ao  j.t rrr-  tJtJio  %-!nch 

sb  ?  -  «.  *»  :  •.  r.cw.  •  (■  compliance 

v  *  P  .*  •  m-tbrla  ustd  ls>  alec- 
<:•*.. *  1  -h '  rzi.su' st-cri.  Jie  wlp*  /  n<j 

ft.Mf  roK  "*  *i*  -n..1;'  ,v-  »he  iflTQ®  Blvo  as 

'S«r. .-  re  -  •  ■•  Tn  the  O)’  fa  brier, 


<£P  v*r:tco  t(  in  tt^mpiiance  with 
$  25.#5J  (*;  «u4  (6i  A  minimum  cf  Uxrae 
Bpeclmenj*  muit  be  tasted  tod  tb*  re»ulto 
••♦era pert  F^>r  fal  ’-icv  the  direction  of  *t»t* 
correaponbin^  lc  the  m^it  rriticaj  flammabl!* 
it»*  cord'ttcua  rrr.ct  b«  .^ara’Iei  to  the  long¬ 
est.  diinenel  u  Ench  tptc’n.fn  tnust  b«  rup- 
noried  tertsca!!^  The  specimen  must  be  ei- 
to  t  Euri'c;.  ar  TfrrliS  burner  uitb  a 
tiOtnl:  SJ  I  D  tv.be  adfusted  to  ftre 

•  T;  'n'V*  :•  reig^t  The  minimum 

dauie  vemp'^stuic  measured  by  a  calibrated 
tbema^couv.;,  p.rrorneter  Uj  live  center  of  tbs 
tlarne  must  Le  i  7  Tbc  lower  edge  of  tb# 
irpaclmen  must  be-  three -To urths  inch  abort 
the  top  edrr  c:  tb?  burner  The  flame  must  be 
applied  tr.  the  rente-  Ure  cf  the  lover  edpe 
of  the  (Specimen.  For  materials  cohered  by 
5  25  P53<M.  the  flame  must  be  applied  for  do 
seconds  and  then  removed  For  materials 
co-  cred  by  $  25  053 1  u ; .  the  flsrrie  must  be  ap¬ 
plied  for  12  seconds  and  then  removed  Flams 
time,  burn  length,  and  flam  ing  rime  of  drip¬ 
ping.  If  any.  must  be  reoirded  The  bum 
length  cletc-m'ncd  in  accordance  with  para¬ 
graph  (gi  of  this  appendix  most  be  meaaurad 
to  the  nearer:  one-tenth  tnch 

<p)  Ho-nzor.tn:  test  in  compHonoe  i«t\ 
6J5.85.*  (l>-2)  and  (b-.7)  A  minimum  of 
ihvfx)  Roecltnc rji  trust  be  i-erted  and  the  ra- 
ijult.8  areraged.  Each  specimen  must  he  rup- 
pom* c?  horjcon.ajjy.  Tbs  rtrpos art  aurfac* 
u?hCD  lnsteV.ed  :tv  the  aircraft  must  be  fact 
dotrra  fov  J.be  test  The  spacitnsD  rrnut  bm 


>■..*•  .*  « -  ■  r:  a  .  >  of  \.he  weave 

lfv.  . ■’ •  *  -mic  «-«ic  roc«t.  dfitiCR. 

v.  .  •■••?:  ,.  ;tl  Vr.et.  f»erfomiJn(j 

tot  ..  X*:  -  -'"J  £u  V4TS»5Pt.phf 


t  i  • 

:/■  > 


yu,-  ■ 


CXv  i-. 


■.*..*  .;pKroci:;h  *ba  specitoan 
.  5  rue  -  -  frarng  w  that; 

Ai-.a  ox  p^-vgr^rh  (ti). 

-  *i  :  r.jpcr  u<i&& 

j;  i  c  *v>:  ■  otal  of 

r  tv  :  jj  oe'ers  an**  the 
u»>r-  •  afs  beU'  securely: 
‘  «  ej: :  •■me Li  ir 
i.-i  ior. 4  uikJsss 
.  c  a  /.-'kar  !->  soitU- ■* 
.r.  i  *  i  *  jcr,  U.e  vui*n«r 
. ,  v  i  ci.  ■  rf  Ube 
^  - 1  viye  u;  lc  r  speciman 

t.?  of  the  r.ctual 
*•  male: 'a,  ot  pa**t  In- 
.  %  ..  i  Wp4*.  ; -erf arming  tbs 

r-"*  •  ( f >  Of  th.v  ip~ 

r  -v- v  rr- j >e  mounted  /Ji 
,  .  i.e  a  I  vo  .r  edgtx  a/e  bald 
■  ♦>  :  tre.v  •  •;  thf  specl- 


V  •  .  • 1  *  •  1 

fi  <rr  1--  ■■ ;  t  <  ' 

ytfc. 1  ■’  ft  ' 

.-  'V  i  ■  a.' 

s.  •  ■*  a'  f  '  *  ■:  'l  ■ 
-r  •  .,j»i  5^  r*  -  ^er' 
v  >  •  4 .  y  v-  M(  ’ 

'  3  ■  *  b. *  '  *  ’  1 

J1  -*'■  *.  t<  .  ? 

r  ...  — f«  ^  o:!' 

iV.'  >  .  d '  ■»  t  >  ,N  ■  '• 1  ■• 
t^vf  .  *■*»  '*  .’*«  .uens 

jiff  r  %  v.*'  ’/v*  ta 

■'«**<  1  -  \>O.T. 


•  a  '-ry  3  tr*'ib#j» 
e;.  ’  »J  pvowldi'rt  bi  f  »-CT  - 
ai.UX.  T-asfla  must  >• 
'r,-^  cAulne*  fa  accord- 
.;  o*L.hoc  6'Jindard  API 
•  A’itbod  for  Wbs 

;»C?  for  hOfixontAl 
;.. «  r  saerai  Services  Ad- 
>t  s^rv'^a  C.  caber  ’•ts- 
-  &v^'.  FTaaning- 

•  a  L'.-  ti*,1  equJtJL/ai't 
svbKto  are  too  large  trff 
Mv^sri  it-  aim  liar  drajfx- 


«xpoe*rt  1  o  *  Bunaea  bumf!  or  TtrrlU  burner 
irUh  a  ncnuaal  ’t-ixeb  ID  tube  adjusted 
to  f*!rc  »»  Q**rie  of  J  luchas  In  height  The 
SDJLlxstim  flamo  uir.pera -.ure  measured  br  a 
callbratod  -.berxv-o  up>  pyrc.'met«r  in  ths 
center  o'  the  Came  be  1.A5C*  F  The 

opcclmcn  must  Pc  V  jt  :r  rd  t.^:  the  edge 
being  tested  .» t.h.  •.  -tcur- :.x  c!  c  inch  it^ve 
?.hc  tep  o'-  and  . tn-.  ~»-ne-  line  of.  vis 
burner.  Th<  Cur  r  cr. .  be  applied  for  15 
seconds  xiici  the:  rem  e  .  /.  rn.  :.mir  cf  10 
inches  cf  Lbt  t  a*  be  usrd  f 'r 

urrr.cr  purr  ire,  t  .  r  -x*t  t  ;u,  inches 
must  burx:  be!  rc  tht  tuL.n^  fr-ai  reaches 
the  tUxJr*  rone  (,.td  :r.#  arerset  burn  rate 
must  be  re.  •  i.  d 

tf>  Fern.  Xvc-acv'fc  test,  in  compliance 
irlfh.  J  25  81?  :  c  - 1  •  A  tnln lain  of  throe 
•iperirncru  r.tr  be  ed  and  tbs  results 
averrgpd  The  rpc-r.rr.eiis  tcus;  be  supported 
at  (*u  ang.e  of  45'  tc-  s  b''rrl*on,a)  surface 
The  erposeci  surface  when  uxstalled  in  the 
alrcraf:  muirt  be  .:a:e  dowoj  for  the  tes:  The 
r-r'^tur-  mur*  ho  trpr^ed  *c  a  P  :n«en  or 
Tirvih  burner  wim  a  tominx:  st*inch  ID 
tube  ad  lusted  to  give  «  tlaxn*  of  2  v>  luch«4  ;n 
height  Tho  minimum  flame  temperature 
ixeasmed  by  a  calibrated  thermocouple 
pyTx'mcTer  Id  the  center  of  the  fl.rue  miist  be 
1.550*  y  Suitable  precautions  mutt  be  taken 
to  tvcid  dr.> f\s  One  tbirJ  of  the  flame  mutt 
cent  act  Cie  material  si  the  etc Lsr  of  the 
ffpecUn^a  and  must  be  appl>o  for  50  ae^nda 
su'd  then  itznond  Flame  time,  glow  urne. 
and  wf:efj.acv  the  Came  pener rates  (paaaea 
Uirc'jrb '•  lb*  specUnen  tr-nst  be  recorded. 


<gi  S\rl\'-tUi/ree  ,£-•  ;n  t--  ' 

|  f5JJ5S  di  A  ir.Jh-'t*  . cr.  fif  t.oroe  a;  .*.  •. 

Of  enct  wore  spe^lbeatict.  ( nan  It  and  •  ' 
must  be  trs’ed  The  r.T.'  C  cf  w :  r  cr  cot  * 
(including  insula uor. >  must  be  p:a:ec  s’,  tr 
ar.g’e  of  f0'  witlv  the  noriacr :al  i:  ‘.he  c*^ 
Ce:  spec’. fie d  in  par.. -.rapt  of  lb;;,  a' 
per.dlr  win  t!  **  '*vb  •,<*.  Ow-ct  opt:,  r-.j- 
the  test  o'  or. us t  be  r;Lced  vitb.m  a  cb*-.  ‘  ' 
tpp-ozlmsielT  7  f-et  h'.ph  x  1  fout  X  )  1  x’. 
c p ■* r  at  the  lop  *»r  4  «.  oue  rariira'  a;  ^ 
Ifjr.LU.  and  which  al>a».  suftciem  C^v» 
air  for  oompie>  ctiir bur  it.  but  i/ 

fie?  from  dr  a'-:.  *1  '  s'- fc.rrir  u  u.  u*  1  c 

psra’le;  to  and  appr.  rin.*  v\«  6  *rrh?a 
the  frcr.i  of  ’ir  '•  ..  le  7  he  ;rvf:  r:./  . 
the  specimen  mu 1  rc  rit.d  r’iid  '  m- 
Ths  upper  «pd  cf  if  r  r;>e  r.  mus.  :- 
orer  s  puffe-  or  r- d  and  must  bav*  a-  r;  • 
prc.pr.a  e  wvlgh*.  f.-rnri  i  J-.  so  tho*. 
epe: ^nen  is  he. d  ut:;:  thrcuchru;  the  C:.-.u 
Liability  te«t  Tl  -  rev  sprc.'.neh  epf.  te - 
tween  lower  ci»-.(r  ;.:.C  upj*r  puhe;  c  *  ' 
trust  br  24  Jncoes  c.rd  rouii  be  m ar X '  1  f 


lhches 

from  tbe  lower 

end  :o  iDdica’pe 

•  ■.« 

central 

point  for  tin. me 

•  ppllraticc  A  fl 

.  r.. 

frem  a 

Bunsen  or  Drr  ;? 

tvrre:-  mut‘.  b> 

fcV 

Plied  t 

or  SO  aeconds  «t 

the  t:;t  mart 

T!.* 

b  ur  ner 

nun  be  ntwt 

ted  unaemeatb 

th- 

tec:  ma-X  cs  tr.e  sprr  men,  perpeorti'chisu'  u- 
the  fpecimer.  and  at  an  ang.e  o'  »j  to  ihr 

▼artlcau  plana  of  lha  rpachja«n.  Ttua  burner 

must  hare  a  nominal  bore  of  tbuwa-sigbUxa 
Inch,  and  rcu^l  be  sdjuaiec,  to  pro  ride  a 
l-lhch-h.gh  Came  with  an  Loner  ooa#  ap 
proxftr.3  u '. y  one-ti;i,'ci  of  '.he  flam#  height 
Tbd  oic:;i.ua  tempera uu*e  of  ths  bott«: 
portion  of  the  Came  at  cueas -;r*d  with  s 
calibrated  tbennGcroup>  pyrumeie:  may  nt.i 
be  ie&a  than  1.750’  F  7  b*  burner  must  b# 
pcij-ioned  so  tba;  the  holiest  portion  of  tbs 
flam*  is  applied  to  t  i  »-3t  mark  on  th«  wire 
Flame  time,  bum  len*4:.  ahd  flAmJug  tims 
of  drippings  if  anv  must  be  recerdeu  The 
bum  Iccgib  deterir-.  ^vd  in  at.i-^rdanee  with 
paragraph  <►*  I  of  isujs  appendu  must  b# 
measured  to  the  nearer;  one-veuth  lneb 
Breaking  of  Uu  wire  spec  ^eiu  is  not  con 
aidertd  a  JtJue 

(hi  Burn  Unf'K  £r:v  teriu-th  Is  the  d).v 
t-ance  from  the  o rc:u,  eiiye  tc  tbs  fajlhest 
evidence  cf  damige  *-  :.e  rc^f  apcclmen  due* 

to  flame  Ieco:^ reroe.,f ,  inr.’jd  ng  areas  of 
par*aal  or  complete  cc'uusr.pticr.,  charring 
cr  embnrtiemrf  tut  no:  ir.c.urtinp  areas 
tooted,  atAir:e.*  ^  kt ;  •  d-av'.v/.*T.  red  n't 

artaa  where  m.-ve*  ,  *b-'urJi  o  meKwd 
away  from  the  fcw  ,s:  a 

1  (A.md1  25-«.  I'  7%  W^l  W%P  fia.  i  •*  »x 
37  F.R  C:&4  kU-  .4  »  . 


B  R  T  i  !  IN-.;  "!■  :i‘ ■KA‘ 

SAFER  Technical  Group  ori  Com  pa  •  twent  iron  %r  Materia.- 
Meeting  on  June  lb-.;,  ;  97u  at  h’ArFC 

SUBJECT:  Flammability  Standard  .  :  or  Ml  ht  ■■man:  i'n i  f  * < r.-j  • 

Early  in  I97<.,  the  Association  •>('  -.ligh;  :,io:  v  •'  AFA/  net  1 1  J  >•*.« 

the  FAA  to  improve  the  safety  :>i  un:  I”)!:  :  wore  b.-  it-;  members.  AFA 
petition  made  reference  to  burn  rests  on  rvni  •  ii  un  i  loros  conduv  ’ 
by  the  Gillette  Research  ins:.;:  ict .  ....  t  a-..  s  Indicated  that  some 

uniforms  (particularly  "ctton-,;.).  e  >' -  r  *  burped  vigorously  •». 

they  were  ignited.  Ignition  was  ef teeter:  u-  means  of  a  paper  napk  . 
pinned  to  the  uniform  -  an  accepted  test  nr  .  e".ie  ft  the  Nat ionu. 
Bureau  of  Standards  *  NBS  >  and  othe:  gove  :  nm  .-  :  igen  jet  studying  : : 
t  hrea  t . 

Responding  to  AFA'?  petition  l  AA  envoi-.  -  i  ■■ ;  a  xnt  e  r-agetu  • 
agreement  with  NBS  for  development  i  *-  ;-ppr  jpriats  f  1  niairun  i  1 
standard.  The  terms  of  reference  recir  Vs  ••  id 

1 .  Evaluate  the  flammao.  x  i  t  y  ...  r_  a_  group  o_r_  t  ypical  l  tight 
attendant  uniforms  ( both  male  and  by  igniting  each  gars*-  • 

and  allowing  it  to  burn  tr.r  9‘.)  se  cards,  the  j.r®  •  ibed  emerges  • 
evacuation  interval.  Tb.ese  tests  were  performed  using  a 
temperature- instrumented  manikin ,  and  r he  data  >iti preted  in  term¬ 
or  second-degree  burns, 

1.  Identify  advanced  :  a  b  -  .  .  -  Is  cs  V  .•••:  Z>. ,  f ,  ame-re  t  a  r  je.. 
polyester,  and  flame- re  larded  c...  res;-  t  r-.a  r  •  ..-u,  t..  subs:  i  cured  :  -i 

current  fabrics. 

3.  Manufacture  uruh’irsi  coo.:.  v  w  '  r  t  s ,  slocks,  y. 

blouses)  and  conduct  ma  o .  /.  i  n  :  es:  s  t.>  ,ciuo'::-!  :  that  flar.ni.ds;'  • 
improvement  was  possible- . 

-  «•  and®  -  •  oos-  d  on  the 

f  ,r  i  r  .'Cur:  Staid. 

■  .'  ..."  ,  ..  I'-*.'  .;.  si  o-  . 

ran  1  <■  t  ’ .-  - _  f  .  v t  •>.  .-r  !i:r  ;  • 

»  ,  .-d  .- rondo ru  ;nc  .  .d>‘ 

To  support  this  development  effort  ,  '•  F  >.  ,  tsued  an  Advat.o  •:  '■><• 
of  Proposed  Rule  Making  (Moitce  7  5-  i  .  .:  p  •  eac  loseu  /  ir.  i9'S  w- 1 
solicited  comment  on  the  durabil  if;  v  c  1  t  r  possibilities,  and  st  •• 
limitations  of  materials  that,  had  been  treated  for  fire  ret.in.at  . 

In  addition,  comment  was  solicited  >i  :b».  p<-s*  i :  .1  :  ty  of  treat:  n 


-* .  Prepare  pro  pc  se  n  1  lama, a 
seif -extinguishing  cna  r  i1  t  e -  i  sc .: i  - 
for  Children’s  sleepwear  .  w'  ;..  t.  h®  • 
flight  attendants  may  be  ex pc sod  • 
cabin  fire,  it  was  necessar-;  :.nat  t 
heat  resistance  test. 


Z.  Kl  ct  wc  I1  it 


summer-ve ight  fabrics  for  fire  retardation. 


V".  k)  c.  Lo  %  i_‘  E 


It  2. 


The  standard  proposed  by  h'BS  is  described  in  Appendix  C  of  fAA' 
Report  r AA-RD-75- 1 7o , *  dated  August  1976.  This  standard 
(rationalized  as  a  result  of  follow-on  MBS  tests  performed  on 
numerous  additional  fabrics!,  and  the  comments  received  in  res; 
to  Notice  75-13,  will  form  the  technical  basis  for  a  Notice  o) 
Proposed  Rule  Making  (NPRM)  that  is  being  developed  by  FAA  for 
release  late  in  1979.  As  presently  conceived,  the  NPRM  would 
the  uniforms  worn  by  all  crewmembers. 

*Available  from  the  National  Technical  Information  Serv:ce, 
Springfield,  Virginia  22161.  Ask  for  NT1S  If  ADA-033740. 
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Art 


OEPARTMEN’  OF 
TRANSPORTATION 
fsisrsi  Ariabofi  Adrrwushauoo 
1*1  1 

jDoekat  A©  letai  Boue*  Ac  7V1»I 
f^JPXY  ATTtWMXT  d  .n>«ld£ 

flammability  «t*.rd*.  Adv***oa 
orf  F»qpo— d  *»le  Making 

The  Federal  Aviation  AdmlniaUat*!-* 
to  coraAcrl ng  Use  naad  u>  amand 
lJi  cd  the  Federal  delation  ragu iauone 
to  rwquUe  Oie  clothing  worn  DJ  Uk 

flight  giteaduit#  required  to  br  m£x 

AkTTA/i  sum  l  DCSUaU 
standards  and  ipiciflciUorA  wlU.  rtaptct 
tO  fl*7AXOAi'J.\tt? 

Thia  edva*oce  notice  oi  £iropoa*d  ruk 
u»  being  teaued  purvuant  Vo  lb* 
PAA  j  policy  (or  Ukc  t-tr  j  uuOUit^ii  *>* 
public  proceed  to)  fci  In  aettetv*  related  «o 
rvjc  noakifcg  Ar  advance  uoUcc  is  u 
sated  lo  ltviu  early  public  partiofiatioo 
In  U»  IdenUftcaUOD  and  aaiectiao  ox  a 
oounne  o(  Uieraabt  course*  ol  action  with 
reaper*.  to  *  particular  rule  making  prub 
lorn 

ZnCcrvied  pueon*  art  Uut-U*)  to  mo 
UcJpaU  lo  tb*  oiafcihg  of  the  tm 
ru>  toy  ctthutittlnB  guU>  written  data. 
rW«g,  or  arirumcoU  4*  toey  may  dealra 
CQfinmvtdeedons  should  identity  the  reg 
ulatory  docXtl  ox  notice  nuxnoet  anti 
be  subl&J&Vtti  lo  du&UcaU  u>  Federal 
Aviation  Administration.  Oiflce  o/  uw 
CMft  Course'  Attention  Rule*  Docket, 
AQC-U,  *C0  Independence  Avenue.  8W 
Waahtogtoo,  DC  205P.’  AD  enroroun- 
cation*  recd'ved  op  or  before  M*y  Vi. 
J§T5,  wiV  toe  coatiuertd  by  U»«  AdirihW 
tratiir  before  taking  »<•  tioir-vr  the  b'o 
posed  rule  The  propoaaJj  araUlbed  lr 
thk  entice.  Tuty  be  chanted  u  the  Ugh'- 
of  wxo.’JuenU  received  Mi  comment*  tub 
Bitted  viB  toe  avafUoU..  both  oeforr  a&J 
after  the  closing  date  tor  sammebU  u« 
the  Rule*  Docket  foi  ecamicACtoiv.  by  in 
tk rested  peivcoi 

Secifon  '.V  Si'  ol  the  ^rdeva-  Afis- 
tfcm  j^fuleCjon*  require*  Utiet  e*c:'  <vj - 
Uficaie  hc?der  provide  out  O'-  ffvorr.  right 
a(tendJ.ai«  on  emcb  psisen/rr  earn  ed 
slrpleixe  the  mtaber  dtrertlj  projK>r 
ttontJ  U>  f.fie  *eanTi*  eApac^ty  of  the  «Jr 
phuoe.  Theaw  tWgbt  attendants  auuJd  v^e 
eaCed  to  assist  In  ao  ecorj  /enr^ 

evacTittion  inou.?d  one  become  nereacMLiT. 
ffc  eddttior  :o  the  tndnln «  set  forth  in 


I  ’i?  c;  *  j  ».  *t  e.  :ax>w<  teux  .> 

gulred  .  i  r  s  -'»Ptnl>A  r  nj..»  «  io  rn  eJve 

Jie  tw  gr.»ry  Lri:.-.u  4  n>  u«*th  lr 
I  tj’  *■  J  inc.o*:»  Lortrurcoi.  !u 

tbt  >iaxd!trvv  ok  eir.c.  pen.y  i'tuadons  *»■- 

ehidi/--*  *“-•>.  'ri  Cugli .  or  -*11  the  surfatt 
»  •’'aruy  tui  ’u«  e» tins ’tab 

\rj  »  'd  *’*!"»  *  r  ;t.cr  •  luiiPi-A  »j’  Jii.. 
td(av  -iticn-t!-*  t^tLm  OOI.«\J  jci-erl  ’/ 
eerr.-r  M  in«j  ie  ;Kv  'fr<<  m 

onx*»  .• f  hr  ^nenfvrCT  -.•rndityow 
tliv  w?  *rsu.  /rr»n  imuaoao  fi>\mr 
Tven«:**i  A>  fv- orl*  if ‘r  i?>r  J^n.A  o  J »’  tr'-rrtrd 
fcn  ol.- 1» u .  .*•  .•  >  '■  rrs'W  Iran  itdormed 
ftJcnc. 1  re®eju"-‘-  rv  .'tiaru/ru:tiiiii'^ 
WHores  jo  c*nde  tba»  *  ..)"»vnk  tech  no  10^7 
m?  be  b^ci^Jr'.*  tn  Uif  flRt*.bhaEuiKnt 
<«f  vrVorui  0>  iiauiW’.li  aiifl 

f Vu-n. n**»jCLi iuu.4a.kw  h*v«  rjot  o*an 
atft«tt*>vbl>«'  o  u*  a  frith  nmpmcv  to 

thv  »’•  tiiics  '>f  fttgi'-  utteruAi-t*.  too* 
ar«*j  "Jm  ?*.&  bA!  '^«cuxnc  a  ult  ui  the 
a  jvt  1  .*aui#fccu>Uii*  »uct  gurdaiug 

i+  >  -«iut  r=f  iTce.'.i  ?AounAOiUty  t«u 
lu  vr  1*1  £LfV.  atier-oAOl  uiiu.vima  r«,r) 
\0  'ta.»fot  dxr  uic  * r •  u >  ■«  luaUJirea. 
60  !»•.•.  •-’1  '.'tv  .  xl... oovejT^rt  to  pro- 
•  ^1*  p>- w*.  .v  eipuc-xt  Ui  heat 

fW”-  1 H l-'-v-  1  ti.dlo*  -r‘1  tlia-. 
mu.  a -a.1-  of  ^^{yeiCc.  'Jixjr 

bie«  us  »ir..'f  a^- '  ’<nrr  i/rUv.<s  an 
b«  14;  /x'  pv  r.iiu.i  flf*«  and  vxi'  con 

Up  ie  <-■*  »<rc  w  ,iefer^lx»>  Uj  afvc:  :«fA: 

J*/) 

"P'i  vh;ec  ttore  f»l  ibb  Ad?ax/.e  Ho  tier 

M  trw  C'h.ori  '  of  oi*lc  flarn*»\aM‘ ■ 

1*7  ■D*ciaca<x.*n.*.  '  or  ni*M  attetufax'.  uui 
lorn*  frln'h  vu'  %  s  '  tase  Lnb<  emuid- 
evatlou  ihe  prn<  »';•«•  a5V>ecur  cl  :r»t 
fra* ■•■*£> ‘IK*  t*vr>.  •or*  ar.'j  ..  rai\frd:t;t •• 

*rtk  rt-.iv-i'tj*  «  reaMA''tt«bif  .ie<^rr  ol 
pcotet.tvor  ujw.rai  be**"  anJ  ii*/ue  when 
ripg-T  *?v  :r  ■  iieublrvut  -r  as  pv  »-ts 

<>f  «  L‘.‘  I  '  iH.ri  flA3'T;  :  ;,J; 

t  he  ut  ry  td  Ca  .cm*  ve  :  .aa 

edci."  <•  pc»j»uj  ''craftnf,‘i’*"!A  ^tandaxiis 
irl*.)*  .p-ifjc*.  u'  rtaomauitf. *  .■/  cothing 
v*  .at  s  ■'srvm-’t  .he  r:a.nm*h>e  PtAi- 
rica  Act  Do  i  i  Pi  r>  ’  1  i  a*> 

lu«*y.£K**  6'.  ■><& 1  ■■.  •■-  »'  iKjpeled 

the:  nu'**u  -  *«.ccie<i  ro« 

ur.u  ..Avd  fhfht  vttexidu  ept^rr;  *!.U 
wajlmv  t-.c  ewoilards  eel 

y.’V.l;  'ij  the  \u«  wed  1  ttfvuitMns  under 
A».t  t;mv  ax-v  ar.  ioriit  vo  1  j.J 
'toJACier  J  './f  Tv  \*r  I  *•  ihc  vs  «.»Uona 
cu  ^Kjprci  ^'"Ja tJt  C’oirupi.i*Hj:.. 

jp-*i»»*c!  .•*•*  ftursfoiiv;.  ttorfc  ?*/A  ay 


oou  tre  views  Ol  ail  interesud  pmu'j 
Donccrruxta  the  eatabUaiunent  of  suxd 
artki  of  flammatditf  for  the  ffla(en«j 
used  lr  the  apparel  of  the  flight  attend 
ants  xwouirsd  by  Part  131  to  bs  aboard 
psasrnger-eaanrytht  aircraft  View*  re¬ 
garding  the  design  or  eonatrucuon  of 
Acrt-hiug  Ui  ttithatand  boat  will  also  be 
welcome  In  addition.  Um  PAA  la  inter- 
aated  us  inforraaUor.  concerning  tb« 
ahr.nlage.  me  rung  point*  and  drip  char  - 
acter Utica  of  any  cuatertaia  that  mar  be 
used  in  flight  attendant  wearing  appasw 
or  MQMiorla. 

Th*  PAA  la  parti cuiariy  tst^rsted  in 
receiving  ooouafoU  rwrvdlDi  the  fa* 
lowing  qaastions 


t  OWuM  Um  lariat*  ttet  ar*  WaataS  rot 

Sre  nmrdswm  km  nut rwrWrf  to  N  m  Ou i- 
•0S«  ul  or  mor*  crarab««  than,  tuna  taav 
ar*  cuxTAotij  feaing  \mm d  tm  Big  a*  *rwton 
•ppanO? 

1  »u’  tb«  aaltrli:*  that  ar*  trevUd  for 
tir*  lytonUUn*  be  Uaitfrd  With  respect  u 
MlcrT 

t.  Woaid  the  ■Unto*  that  are  Wea kmO  for 


ayli&l  and  1 
parel  >  if 

imitation - 

i.Vb«D  oouid  Mtaruu  tnat  ar*  treated 
tor  0j-«  rcUrttaLSacu  «apeclah|  pofywtar  mna 
atton  blend  fhhnm.  be  avaSahi* - 

CtokTV  f 

•  to  there  eveBaM*  a  : 
poewinf  o t  tuna  4 
eatton  Utod  tuna. 


g.  will  flame  retardant  pr  ope  tie*  rawitn 
ta  the  ftotortor  altar  rapeatad  die  at  tig  a* 

7  Qould  tummer  %*lgbt  fabrita  be  effec 
breiy  treated  for  Are  retardation? 

a  Can  character  is  c  ca  of  ahrtiUage  lo*- 
mettaif  pointa  and  dripping  b •  reduced  tw 
ajuauuajrd  from  thcrmoplaetic  material*  U> 
be  saao  few  flight  attmdant  apparel? 


romweTiU  arc  welcome  on  thsae  area* 
of  interval  as  well  a*  any  additional  area* 
retarding  the  safety  aapect*  relaUng  to 
the  apparel  of  flight  attendant*  with 
rrapert  to  the  hazard*  created  by  ex 
t rent  beat  and  Are 

tBfrCJ  313.  a .  *OT .  *04  ta*r»:  A»UtK>n  Act 
Jf  l*M  4*  UiC  13S* '  a)  1A21.  and  H21  ■ 
aec  e.t  .  D*p wtmeM  of  Traoaportetioo  Ac’ 
l«a  0  3.C  1«*3(C)  1  > 

Isaued  in  Washington  DC  on  March 
e  !r7!» 

J aares  U  Vner? 

Actino  Direct”* 
HifiM  Stands "tis  Se*-v* 
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FAA  Proposed  Interim  Standard  for  C’ abin  Materials 


Background 

An  ad-hoc  committee  was  recently  convened,  composed  or  FAA 
individuals  involved  and  familiar  with  fire  testing  and  research, 
to  discuss  whether  am  interim  fire  standard  for  aircraft  cabin 
materials  was  feasible  and,  if  so,  the  structure  of  such  a  stand¬ 
ard.  Based  on  the  state-of-the-art,  it  was  agreed  that  am  interim 
standard  may  be  feasible  within  the  near  future,  but  tnat  addi¬ 
tional  work,  perhaps  over  the  next  12  months,  was  needed  to  develi 
and  verify  the  standard.  The.  committee  concentrated  its  efforts 
primarily  on  reaching  some  sort  of  concensus  on  test  methodology 
that  could  be  proposed  at  the  initial  session  of  the  SAFER  Tech¬ 
nical  Group  on  Compartment  Interior  Materials ,  scheduled  for 
June  26-27,  1979,  at  NAFEC. 

Proposed  Test  Methodo 1 ogy 

The  committee  felt  that,  the  most  practical  interim  standard 
would  be  composed  of  individual  tests  for  flammability,  smoke, 
and  toxicity.  Although  considered,  it  was  felt  that  present 
modeling  technology  and  knowledge  of  human  tolerance  limits  would 
not  permit  the  derivation  of  weighing  factors  for  each  of  these 
"hazards."  Instead,  the  committee  selected  separate  test  methods 
for  each  "hazard1”  that  were  standardized  or  sufficiently  developed 
These  are  3hown  ca  the  attached  table  for  utilization  under  two 
possible  strategies,  which  are  presented  later  for  consideration. 
Both  strategies  incorporate  the  same  test  methods;  however,  the 
test  conditions  are  different.  An  important  feature  of  the  pro¬ 
posal  is  that  smoke  and  toxicity  are  measured  under  pyrolytic 
or  nonflaming  conditions.  For  most  aircraft  materials,  research 
experience,  to  date  indicates  that,  the  thermal  mode  that  yields  the 
most-toxic  and  smokiest  products  is  the  hottest  environment 
possible  that  does  not  cause  spontaneous  flaming  ignition. 
Fortunately,  correlation  of  small-scale  nonflaminc  pyrolysis 
te3ts  with  full-scale  results  is  both  theoretically  defensible 
and  appears  to  be  experimentally  demonstrated. 

Flammability 

Two  standardized  test  methods  are  proposed:  the  vertical 
Bunsen  burner  test  (FAR  25. 3 S3)  and  the  radiant  panel  test 
(ASTM  E-162) .  The  former  is  the  basis  for  existing  FAA  stand¬ 
ards  and  would  be  retained  in  order  to  continue  to  minimize  the 
likelihood  of  an  in-flight  fire  from  a  small  ignition  source. 

In  order  to  evaluate  materials  in  the  intense  postcrash  cabin 
fire  environment,  a  more  s  vere  exposure  condition  is  required. 

A  suitable  test  tor  this  purpose  is  the  radiant  panel  test,  whir:: 
measures  both  flame  spread  rate  and  heat  evolution. 
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Smoke 

It  is  proposed  that  smoke  emission  be  measured  with  the 
widely-used  NBF  smoke  chamber.  This  test  method  has  been  stand¬ 
ardised  by  tfFPA  at  a  radiant  heat  exposure  level  of  2.5  w/cm2 . 
which  was  selected  primarily  for  evaluating  building  materials. 
Fire  resistant  cabin  materials  require  evaluation  under  more 
intense  heat  levels,  which  are  attainable  with  any  one  of  a  number 
of  »p«cial  heaters,  in  order  to  characterize  their  smoke  emissions 
lit  a  pestcrash  cabin  fire. 

Toxicity 

A  relatively  reliable,  simple,  and  accurate  procedure  for 
evaluating  the  toxicity  of  an  aircraft  material  due  to  thermal 
decomposition  is  the  CAMI  combustion  tube  test  method.  Toxicity 
is  determined  by  the  time- to- incapacitation  of  the  albino  rat 
inside  a  motor-driven,  rotating  cage.  The  combustion  tube  furnace 
should  be  charged  with  a  weight  of  the  sample  material  that  will 
produce  a  load  of  50  mg.  of  sample  per  liter  of  total  enclosed 
atmospheric  volume.  It  is  proposed  that  the  toxicity  be  converted 
to  a  numerical  value  (global  toxicity)  that  represents  the 
relative  toxic  hazard  of  that  weight  of  each  material  required 
in  the  and- use  configuration. 


Pr epos e d  Test  Conditions 
Two -Zone  Strategy 

The  two-zone  strategy  recognizes  the  significant  stratifi¬ 
cation  of  heat  throughout  the  cabin  from  an  external  fuel  fire. 

The  ceiling  is  heated  primarily  by  convection  and  radiation  from 
the  hot  smoke  layer  moving  down  the  cabin  with  additional  radiative 
beating  near  the  initial  fire  source,  and  the  hot  smoke  layer  in 
tarn  radiates  heat  to  the  lower  zone  of  the  cabin.  Every  full- 
scale  fire  test  and  aircraft  cabin  fire  accident  has  vividly 
demonstrated  that  the  upper  zone  cabin  materials  are  exposed  tc 
a  much  higher  heat  flux  than  the  materials  in  the  lower  zone. 
Therefore,  it  is  proposed  that  smoke  and  toxicity  be  measured, 
under  nonflaming  conditions,  at  2.5  w/cm2  in  the  lower  zone  and 
at  3,0  w/cm2  in  the  upper  zone.  These  test  conditions  are  approxi¬ 
mated  representative  heat  flux  levels  within  each  zone,  and  may 
have  to  be  adjusted  when  additional  data  and  information  becomes 
available-  With  regard  to  flammability,  the  current  Bunsen  burner 
test  (FAR  25-951)  will  be  retained  for  lower  zone  materials  in 
order  to  maintain  control  over  in-flight  fires.  However,  for 
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materials  located  in  the  upper  zone,  where  the  exposure  conditions 
are  much  more  severe  and  extensive,  the  radiant  panel  test  for 
flammability  is  needed  to  exercise  some  control  over  flame  spread 
rate  and  heat  evolution. 

Worst  Test  Condition  Strategy 

The  worst  test  condition  strategy  recognizes  that  an  infinite 
number  of  cabin  fire  scenarios  are  theoretically  possible,  and 
that  the  exposure  condition  a  material  is  subjected  to  can  differ 
significantly  for  different  scenarios.  Moreover,  for  any  given 
scenario,  the  heat  exposure  of  any  material  changes  (it  usually 
increases)  with  time  and  is  greatly  dependent  on  the  location  of 
that  material  within  the  cabin.  Therefore,  it  is  impossible  to 
define  with  an  acceptable  degree  of  accuracy  a  representative 
exposure  condition  for  any  material.  Instead,  it  is  proposed  that 
smoke  and  toxicity  be  measured  at.  the  maximum  heating  level  that 
does  not  cause  the  sample  to  ignite  spontaneously,  which  corresponds 
to  the  smokiest  or  most-toxic  condition  for  most  aircraft  materials. 
The  two-zone  concept  is  proposed  for  flammability,  since  both 
the  Bunsen  burner  and  radiant  panel  test  incorporate  piloted 
ignition  sources  ( in  contrast  to  the  nonflaming  smoke  and  toxicity 
tests) . 


Research  Requirements 

The  detailed  research  requirements  to  develop  and  verify 
the  interim  standard  proposal  have  not  yet  been  developed;  however, 
some  basic  requirements  axe  evident.  These  requirements  are 
related  to  two  areas:  laboratory  testing  and  fire  dynamics. 

In  the  laboratory  scale  work,  the  greatest  needs  exist  in  the 
toxicity  area,  where  a  data  bank  must  be  generated  upon  vhich  to 
base  acceptance  limits.  This  data  is  not  available  for  either 
the  two-zone  or  worst  test  condition  strategy.  In  addition,  it 
is  desirable  to  modify  the  exposure  conditions  within  the  combustion 
tube  furnace  to  provide  a  more  realistic  unidirectional  exposure 
for  composite  materials  (panels; .  With  regard  to  the  radiant 
panel  and  MBS  smoke  chamber  tests,  some  additional  data  may  have 
to  be  generated.  In  the  area  of  fire  dynamics,  the  full-scale 
and  modeling  tests  at  NAFEC,  and  perhaps  other  Facilities,  must 
be  redirected  to  focus  attention  on  stratification  effects  and 
radiative  exposure  conditions  within  the  cabin.  It  may  also  be 
desirable  to  refocus  mathematical  modeling  work  on  the  tractability 
and  behavior  of  smoke  in  the  fuselage  cabin,  and  the  radiation 
resulting  therefrom.  Finally,  the  worth  of  any  standard  must  be 
judged  primarily  on  the  saf  sy  benefit  it  provides.  Therefore, 
it  would  be  necessary  to  evaluate  the  safety  benefit  of  the 
proposed  interim  standard  by  conducting  full-scale  post  crash 
fire  tests  using  the  C-113  test  article. 
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SUB-GROUP  ASSIGNMENTS 

(SAFER  Technical  Group  on  Compa rtraenc  Interior  Materia! - 


A.  Accident  Statistics  Review  Sub-Croup 
Chairman:  S.  Davis 


B .  R  &  D  Review  Sub-Group 

Chainaan:  M.  Salkind 


Short- 

term 

Action  Sub-Group 

1. 

Co- 

-chairman:  E.  Bara 

• 

Materials  systems:  C.  Sarkos;  J. 

Simon 

a 

Materials : 

— Fabrics:  W.  Long 

— Polymers:  J.  Parker;  G.  Nelson;  G-  Wear 

2 . 

Co- 

-chairman.  H.  Schjelderup 

• 

Toxicology:  C.  Crane 

• 

Materials  evaluation  and  testing: 
C.  Wear 

R.  Bricker;  C.  Nelson 

• 

Airline  operations; 

--Evacuation  slides:  J.  Fargo 
— Passenger  carry-on  materials: 

C.  May;  B.  Aubin 
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SUMMARY  OF  PROCEEDINGS 


SAFER  Technical  Group  on  Post-Crash  Fire  Hazard  Reduction 
Meeting  of  June  2 8—29 ,  1979,  at  NAFEC 


A.  The  group  was  welcomed  by  Mr.  Tom  O'Brien,  Acting  Deputy  Director  of 
the  National  Aviation  Facilities  Experimental  Center  (NAFEC),  who 
announced  that  FAA's  entire  fire  safety  R  4  D  effort  would  be  concen¬ 
trated  at  NAFEC  in  the  future.  Mr.  John  H.  Enders,  Chairman  of  the  basic 
SAFER  Advisory  Committee,  followed  with  an  outline  of  the  Committee's 
goals.  The  Executive  Director  then  introduced  Mr.  Edward  F.  Versaw,  the 
elecced  Group  Leader  for  this  Group,  who  presided  for  the  entire  meeting. 
The  proceedings  were  recorded  on  tape. 

B.  Ground  rules.  The  Croup  Leader  announced  several  ground  rules 
covering  the  Group's  activities,  including  the  following: 

1.  This  meeting,  and  ail  subsequent  meetings  of  the  Group,  will  re 
open  to  the  public  on  a  space-available  basis. 

2.  A  aornaember  may  make  an  oral  statement  before  the  Group  if  he 
asks  permission  from  the  Executive  Director  noc  later  than  a  day  beftre 
the  meeting,  and  is  recognized  by  the  Group  Leader.  A  nonmemoer  may  maxe 
a  written  statement  to  the  Group  (via  the  Executive  Director)  at  any 
time. 

3.  A  summary  of  the  Group's  proceedings  will  be  prepared  by  the 
Executive  Director  and  distributed  to  all  Interested  persons. 

C  Scope  and  ojbec elves.  The  Group  Leader  stated  that  the  Group,  under 
the  SAFER  Advisory  Coomittee  charter,  was  to  examine  the  factors 
affecting  the  ability  of  the  aircraft  cabin  occupant  to  survive  :r.  the 
post-crash  environment  and  the  range  of  solutions  available.  T>  define 
the  Group's  scope,  he  added  that  the  Group  would: 

1.  Confine  icself  to  transport  category  airplanes,  and  to  :he 
reduction  of  hazards  associated  with  combustible  fluid  fir^s; 

2.  Evaluate  the  3tate  of  the  art  of  existing  and  comple-ec  1  1 
programs  in  terms  of  their  contribution  to  airplane  safe:;/,  and 

determine : 

•  With  respect  to  completed  programs,  whether  the  3  >  1  fine, 
warrant  rule  making  action  or  the  publication  ct  guidance  mater. 

•  With  respect  to  existing  programs,  whether  the;/  should 
continued  to  completion,  redirected  al.ng  potentially  mote  fruit*.: 
lines,  or  aborted  altogether;  and 


•  The  need  for  new  R  <4  D  programs; 


3.  By  October  1,  1979,  submit  a  preliminary  report  containing  the 
Group's  recommendations  (if  any)  for  early  adoption  of  new  or  revised 
standards  within  lea  area  of  concern. 

D„  Rgvlgw  and  update  of  the  pertinent  service  record.  T.  Ho  ref  f 
presented  a  series  of  charts  (Enclosure  I)  summarizing  the  data  current 
available  on  impac c-survivable  accidents  involving  U.S.  air  carriers 
world-wide,  and  some  additional  data  on  fuel  tank  explosion  incidents, 
accidents  involving  civil  and  military  transport  airplanes.  In  answer 
questions  asked  by  various  members,  T.  Horeff  stated  that: 

i.  There  nad  been  a  number  of  fire  incidents/ accidents  in  which 
hvdreulic  fluid  was  the  source  of  fuel,  but  he  knew  of  none  involving 
fa  tali  ties ; 


2.  i«n  " Impac t -survl vable '  accident  was  defined  as  one  in  which  it 
least  one  person  survived. 

3.  in  general,  the  fire  fatality  data  available  are  not 
differentiated  with  respect  to  causative  factors,  such  as  burning  or 
inhalation  of  toxic  gases.  It  is  only  in  recent  years  that  the  NT 3 B  :;0  < 
attempted  to  collect  such  data. 

4.  Except  for  the  KC-135  accident,  the  incidents/accident s  dea.im 
with  fuel  tank  explosions  (Enclosure  I,  last  page)  were  noc  impart 

s  uni  1 /able . 


S.  TTe  van  <  *a  purity  of  the  airplanes  Involved  in  the  ac  :!  Je" : 
r®<  or-j  ra .  r  i  -id  *  r  1  fuel  . 

^  e  impact- surviv able  accident  record  :Dr  ~.S.  ai  r  carrier, 
•tenet  a.’  ly  similar  to  r  he  record  for  world  air  carriers. 

.  Horeff  .  ontinued  with  a  chart  (Enclosure  ID  listing  recent  fire 
a'oldenr  studies.  The  Executive  Director  said  that  he  would  attempt 
th'ain  a  copy  of  an  *  of  these  studies  for  any  member  who  asks  for  I :  . 

\ts-e  seiner  •  of  the  adeouaev  of  pertinent  Federal  .*  v  t  a  t  i  t  n  Seaul^r  ; 


;  7.  »:c>  -  f  Dated  (Er-c  .uaure  ill)  a  number  of  current  T  T< '  t 

at  nr  !jl:i  is  tuei  spillage  in  transport  airplanes,  and  discus  >«..  r  ... 
~9i :  .ma’. »  e.iiud  their  adoption. 

?  i  hen  des.  r  ;ed  in  detail  how  ve  r.  r  -  tie  .'d.; 

c.it.’m.  w .  :  n  "he  F  AR  ’  s  that  leal  when  fuel  svstea  safer-.-,  - 
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following  major  areas:  power-plant  protection;  fuel  system  fire 
protection;  and  fuel  tank  crashworthiness r 

In  answer  to  questions  posed  by  various  members,  T»  Peacock  stated  that: 

®  Auxiliary  tanka  are  not  generally  subjected  to  crash  tests. 

He  knows  of  no  crash  data  documentation  on  those  tanks 

a  Flane  arrestors  are  net  installed  in  tue  vet c  systems  within 
the  canks;  they  are  not  affective  in  preventing  flash- over  between  tanks. 

•  Fuel  spillage  via  fuel  tank  Teat  linen  is  not  likely  to  occur 

in  Che  crash  situation, 

•  Bladder  weight  represents  only  a  small  fraction  of  the  total 
weight  (including  the  containing  structure)  chargeable  to  a  si -adder  ceil 
installation- 

»  Under  crash,  conditions,  assuming  the  loads  imposed  were  high 
enough  for  oen«Cration  and  low  enough  tc  allow  the  tanks  to  break  away 
from  the  structure*  bladder  cells  are  more  likely  tc  conrain  the  it  fue.l 

than  integral  wing  tanks, 

3-  T ,  Horst'f  continued  with  a  presentation  (Ennius  J’.  o  IV)  on  >TISS 
recommendations  to  FAA  concerning  fuel  system  safety,  and  r'AA ' s  response 
to  those  tecoussenda  cions »  In  answer  tc  a  question  by  I  Vo'Jt  ■  ”,  Horef ? 
stated  that  the  three  fuel  system  .safety  approaches  mentioned  ut  NPRK 
74-16  were:  ret.iculaCed  polyurethane  f oaa ;  liquid  nitrogen  fuel  rank 
inerting;  and  explosion  suppression 

F.  Review  of  current  R  6  D  programs,  Tr.<>  Group  Leader  urged  the  Group, 
when  Ii3t.et0.ing  Co  ctu  presentations  that  several  members  were  scheduled 
to  mase  various  approaches  to  post,  crash  'cite  hazard  reduction,  to 
consider  the  (following  pert  in?  re  factors'  effectiveness  •  reliability; 
weight;  maintenance;  retrofit;  cost;  and  development  status-  He  proposed 
that  each  member  rate  the  various  approaches  with  respect:  to  those 
factors  using  a  siapie  coda  as  follows;  U  (for  unfavorable'.1:  F  (for 
favorable);  aud  0  (fur  neutral)  ,  After  "he  presentations  t-nsrs  completed, 
a  Group  rating  would  be  attempted-  the  individual  presentations  were  as 
f  o  1  i  ow  s : 

1.  Ct ash worthy  fuel  systems 

•  C  ,  PedriauJ ,  'Crashworthy  pus,.  l>ys  terns'  .'slides  >  f  ila) . 

•  T.  Boreff .  "FM  f  uca  System  Sa  ''it*  Activities,  General 
Av  la  t  i  in  Ai  furs  ft'  ( .« I  ides  )  - 


J 


R.  KJrsch,  "FAA  R  &  D  Aircraft  Safety  Program'' 


i 3:.:es 


•  H»  Skavdahl,  'Tests  on  Modified  Fuel  and  Flame  A 
( si  Ides  and  f 11m 1 . 
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Fi re" tea scant  fuels. 


•  W.  Weatherford,  "Research  Conducted  oy  U.S.  Army  on 
Development  of  Fire  Resistant  Fuels  for  Helicopters  and  Diesel  Sngi : 
(slide?  &  film). 


Fuel  tank.  Inerting  systems 


•  8.  dotteri ,  "Aircraft  Fuel  Tank  Fire  and  Exolosl  -rt 

Systems'  (slides). 


slides) . 


C-  Riaroiel,  “Liquid  Nitrogen  Fuel  Tantc  Inertia; 


•  R,  Manatt,  "Inert  Gas  Generating  System  for  Fuel 
Inerting"  (slides). 


G.  Grabowski,  "Explosion  Suppression  Systems'"  (no  -.lide--- 


vo  (lowing  these  presentations ,  R.  Flirsch  and  R.  Salmon  provided  soar 
clarification  on  FAA-NAFSC's  fuel  wing  spillage  test  facility  and 
f.  Peacock  made  some  additional  remarks  about  the  application  >f  cr 
resistant  tanks  to  transport  category  airplanes. 


Lae  wtoup  Leader  also  noted  receipt  of  a  written  statement,  jubir:::, 
0  .  J.  Good  'aim  of  Fairchild  Industries,  which  dealt  with  a  total  fir, 
suppression  system  being  supplied  to  the  Air  ~o rce . 


G  .  Disc  uo  a  ion  o  f  c  he_  need  to  red  irect  or  modify  existing  R  S  1"  :r 


and  whether  cl le  state  of  the  art  warranted  short-term  rule  making. 


Group  Leader  now  proposed  that  the  Group  attempt  a  rough  screening 
various  approaches  to  post-crash  fire  hazard  reduction  which  are  jn 
current  development:  so  as  to  concentrate  the  Group's  error: »  '~>- 

promising  for  the  short  term.  For  the  screening  exercise,  he  .cent 


the  approaches  .listed  below  and  suggested  that  the  sc-eenin* 


effectiveness,  rel  lability;  weight;  maintenance,  retrofit : 
level  opruem'  status. 


'•'.xpi  os  too  S'jpp  t  ess  tc  n 
Fuel  tanK  foam,  foil 
surl  tanr  inerting 
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4.  Crash  resistant;  tanks 

©  wing 

o  fusalcge 

5.  Anti-misting  ^'uel 

In  the  discussion  chat  followed ,  nrtous  meubera  ra'.s-?©  . r.«- 

concerning:  the  f  i .•  *  or.saa.cios  rc>  z&  coosld?;  *!»d  .  -;h?  r-r.i-  i  a- 

the  proposed  screec.inj  facto  s;  nsec  fr  sdr'idoa*.*  •?  :•  »- 1 

factors;  and  the  signif  icanc;:  c<  tne  unfavorable  l  la  :;;<v  -  * .  a-mm.' 
screening  code  chat  hsd  been  Suggs* tea  oy  the  Group  L*aci.-  '  eraa 

clear  that  these  qveai'Io>«:5  could  isf  be  complete  i  -  r? sol  ■„  .?  Me 

available  to  the  Grot;::  T  Peac.cc ‘x  than  suggested  t>C‘.  -*■ 

formed  to  continue,  vj  t;h  die  work  soo lgnaiar.ca  of  the  Croup  ;  ......  \y  ar.  • 

necessary  screening)  within  the  frame  wo*,  k  established  .//  ■■■'••  ':■■■<•. . S  A  /  :.R 

Advisory  ConnnlttRs  These  *i*b"gro«ipe  weu J  J  tej-o  h:  to  .’hr  j.  •.  ;•  •  .  - 

next  aieeting,  Tr.-svs  nt.it  general  cr  ccs t  cc  this  seggs? •  o- 

After  some  add x cl©  si  d 1.'- tussle  ■  o'  ,h:  .;.w’>3i  .  scops  i.  or 

the  sub-groups  ch:-r  5.0-Jri  Si  »a c  '  is  tied  .  the  Group  Leso'c-  .  ; ! "  h  the 

Group’s  approval),  ?•>;  ..•  ?  .  r  foi  1  suing  svt-  group:  .  a  ./  .  .  o  ;n 

Explosion  Suppress:  or  '  •‘ar.k  V •"©  tl  v.r.d  fuel  ’Val  -  t 

Sub-group  on  Crash  Si:'  >  ,-u;  F.  •:!.  '  -i.k  > ,  ?  Sub-group  :u  Sr ;■  ■  *  :•  r  ‘rv 

Fuels;  and  a  Draff  f r  w  ■  1  C*  .n:  *  .  »;»*  s  -?re  selected  '-o  . 

for  service  cn  Che :«  » :  u .  or  =:  ov.-.  lp  hoc  Insure  V. 

T.  Peacock  smphae ,  «.  he  • jL-  31  n'ps  'cud  the  Group  true  1 :  '  ;r 

charged  with  uh*.  »  '•.•-ore  s*.s  .  f.‘.  r:-t.  to  decero  ■  .ie  ••.'ha  *- 

specific  short-C'.  v»  r  .  ,  »  ::  eking  eel  or.  (a'  any)  can  be  ta'-.e-'i.  :r  the 

basis  of  present*"  or  •  <•.  ■  U_.?  ’  mu*-’  edge  n  could  con  .  • 

significantly  to  i,  1:  ;• .  »::d  3t  tond .  tr  .ns  so*  s  part  inert  •  .  "  croc--,  rr> 
and  daterw.hu  wh-.ichec  " -  gnould  be  con:;  tnusd  .0  compl  er  !  c 
along  potential).  nr  r  7  :  •■••ji  :/'u  1  lines-  or  at-.*  cud  altogoth.c.  Y .  Foset. 
suggested  a  fur  hr*  -  ..hx-rga'  if  chare  are  sd..  clonal  de"e  .>,prc u c 
activities  that  sr«  nec.f.seary  before  rule  avaking  can  bo  ur.-;  .■■  .a ker  ,  :  ■  e 
sub-group  is  co  raeovc  that  fact  Co  tf*  Group. 

The  Group  Leader  noted  that,  r.he  DraftJ.og  huh- I. roup  wou-.t  0:  - 

Group's  report  to  the  baaic  SAJFEP.  Advisory  .o.'smittee.  a  dr-'.'  .  .  1  mi 

report  would  be  Reviewed  by  the  Grout*  at  .  ?  next  .nest,  rg  • 


H.  Technical  group  aea.be V3,  aitettia.'.es  .  i  »’  jutr.or :  cc-d  ; ■ . r  .  1 :  .  • 
participated  in.  the  a-t? t i ng ' 


•  8  Hv’tta:  i  t  ajewbsr 
e  V .-  G,  r)i,K:h«  .  member 

•  1 .  F  i.  3  h  1 1  .  ji  »L'.j  he  r 

•  K  G,  S  f  u  ougSV;  obset '*•«:** 

•  v  -  D-  Galloway,  aiemb-sr 


f 


9j  i  O 
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•  G.  J.  Grabowski,  member 

•  L.  Hebenstrelt,  member 

•  T.  Horeff,  member 

•  C.  C.  Klmmel,  member 

•  R.  A.  Kirsch,  member 

•  S.  A.  Manatt,  member 

•  B.  C.  L.  Noordermeer,  member 

•  N.  R.  Parmer,  member 

•  C.  M.  Pedriani,  member 

•  R.  Rosen,  member 

•  R.  Salmon,  member 

•  H.  W.  Smith,  member 

•  E.  F.  Versaw,  Technical  Group  Leader 

•  R.  Volz,  member 

•  W.  D.  Weatherford,  member 

•  E.  P.  Webb,  member 

•  S.  Weiss,  member 

•  J.  H.  Wlvell,  member 

•  R.  D.  Appleyard,  authorized  substitute  for  I.  Burgess 

•  R.  Skavdahi,  alternate  for  D.  C.  Nordstrom 

•  T.  C.  Street,  alternate  for  T.  W.  Re lchenberger 

«  M.  M.  McCormick,  observer,  alternate  for  G.  J.  Walhout 

•  R.  J.  Mannheimer,  alternate  for  W.  D.  Weatherford 

•  A.  T.  Peacock,  alternate  for  L.  A.  Wright 


I.  Nonmember  attendance.  Other  than  members,  alternates  or  authorized 
substitutes,  there  were  25  persons  in  attendance  at  the  meeting.  Of 
these,  3  were  U.S.  government,  employees. 


•  Agenda,  time,  and  place  for  the  next  meeting  of  the  SAFER  Technical 
roup  on  Post-Crash  Fire  Hazard  Reduction.  The  Executive  Director 
nnounced  that  separate  meetings  of  this  Technical  Group,  the  Technical 
Group  on  Compartment  Interior  Materials,  and  the  basic  SAFER  Advisory 
lommittee  were  tentatively  scheduled  for  the  last  full  week  of  Septembe 
i 979,  at  NASA's  Ames  Research  Center  in  Palo  Alto,  California.  The 
agenda  for  this  Group  would  include,  among  other  things,  a  review  of  :h 
Drafting  Sub-Group's  draft  report. 


Prepared  8v: 


/'<•/!  1 


Executive  Director,  ■SR.FER  Advisory  Committee 
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Cot  rt  : 1 2 3 ed 


SUMMARY  OF  PROCEEDING 
SAFER  Co nferenc  e  _o  f  _S_e  p te mb  f  r  2 -  1  £ 
At  The  NASA/Ames  Research  Center 


Overview.  This  conference  consisted  of  •  on>?  ton-sect. ;  '  v  o  t 
1  i / 2  days  each  as  follows:  A  meeting  of  tne  ''echr.i  :ai  Grot",  -r: 
Compartment  Interior  Materiel s  headed  oy  Mr  .  «»•;  t  lr  w.  1  .  •  .  .  ,  s  -----  ;  e 

of  the  Technical  Group  on  Post-Crash  Pit  e  hazstd.  Reduction  sea  led  bv 
Mr.  Edward  F.  Versa**;  and  a  meeting  of  the  SAFER  Cooed, ttse  t>v 
Mr.  J.  Enders. 

During  each  of  the  technical  group  meet  •>  i.3  .  subgroup  rep.  "ts  v;-:-;-- 
discussed  so  that  recommendations  for  short  and  long-  ce;  ;■  actions  -. 

be  proposed  to  the  main  .ommittee.  At  tr-  SAFER  Coc«i.i :  fee  meet  irg ,  the 
two  technical  group  Chairmen  presented  tttp.  group's  suggest  ions  f:v 
consideration  by  the  SaFER  Committee  to  be  r.?e  ornate  rued  to  the  Adminis¬ 
trator  by  Mr.  Enders,  Chairman, 

Each  of  the  three  meetings  were  taped  and  in  addition  the  rain  SAFER 
Committee  meeting  was  recorded  by  a  court  reporter  ITis  transcript  o: 
this  recordation  will  be  the  official  record  of  the;  wee . . rg . 

Technical  Group  on  Compar tment  Interior  Materials  Meeting  -  Tn i s  .tc 

was  opened  with  welcoming  remarks  by  Dr.  Dean  Chapman,  Direc  '.■■■•: , 
Astronautics  Directorate  NASA- Ames  Research  Center,  af::e-  -A  eh  the 
meeting  was  chaired  by  Mr.  Martin  F. .  Vilferi: 

Subgroup  reports  were  submitted  for  discussion  -<nd  to  provide  mate.:.-.', 
for  the  Group  Chairman’s  presentation  to  the  SAFER  Commit i ee  The  reas 
encompassed  bv  the  subgroups  were  as  tollove: 

1 .  R  &  D  Review 

2.  Accident  Statistics  Review 

3.  Short-Term  Action 

o  Materials  &  Material  Syst m.s 
o  Toxicology 
o  Airline  Operations 

o  Heat  Resistance  of  Evacuation  S  ides 
o  Materials  Evaluation  G  Testing 

Participants  in  this  meeting  were; 

M.  E.  Wilfe^t,  Group  Leader 

J.  H.  Enders,  SAFER  Committee  Cb airman 

E.  Bara,  Member 

T.  Batey,  Authorized  substitute 
H.  P.  Branting,  Member 
C.  R.  Crane,  Member 
A.  D.  Delman,  Member 
J.  J.  Fargo,  Member 


-  ’>  t 


R  . 

o  . 

E.  Fur  longer,  Obser 

T 

R. 

Gibson,  Member 

R. 

A. 

Kirsch,  Member 

V . 

C . 

Long,  Member 

C. 

J. 

May,  Member 

R  . 

H. 

Madding,  Member 

J  , 

C. 

Martin,  Member 

c . 

w. 

McGuire,  Member 

G  . 

L. 

Nelson,  Member 

D  . 

G. 

Onderak,  Member 

j  . 

A. 

Parker,  Member 

T 

J  . 

D . 

Ray,  Member 

c . 

Sa rl<  os  ,  Member 

A  . 

C. 

Schi&lderup,  Member 

J  . 

D. 

Simon,  Member 

0 . 

R. 

Spicer,  Member 

G. 

H. 

Wear,  Member 

T e chnical  Croup  on  Post-Crash  Fire  Hazard  Reduction  Meeting  .  Tv  ■■ 
welcoming  remarks  for  this  session  were  provided  by  Dr.  Harold  ?.  Kir. : 
Director  of  Life  Sciences,  NASA-Ames  Research  Center.  Mr.  Edward  Ver'i.  . 
Chairman,  structured  this  session  in  a  similar  manner  to  the  Interior 
Materials  meeting,  operating  as  a  working  group  to  formulate  suggestions 
for  the  SAFER  Committee  to  consider  as  recommendat ions  to  be  presented  1  ' 
the  Administrator. 

Subgroups  within  this  group  were  as  follows: 

1.  Explosion  suppression,  fuel  tank  fo3m/foil,  and  fuel  tank 
i nert i ng . 

2.  Crash-resistant  fuel  tanks. 

3.  Anti -mi sting  fuels. 

Two  presentat  ions  were  made  to  add  to  the  group's  information.  There 
w  p  t  e  . 

''The  Parker  Liquid  Nitrogen  Inerting  System  for  Post-Crash 
Fuel-Fire  Protection,"  by  Mr.  C.  Kimmel  of  the  Parker  Hannifin 
Corporation , 

"ICI  Fibrous  Flame  Suppressors,"  by  Mr.  A.  Brown  of  MFS 

Produc  t  s . 

Those  who  participated  in  this  meeting  were: 

E.  F.  Versaw,  Group  Chairman 
J.  H,  Enders,  SAFER  Committee  Chairman 
B.  P.  Botteri,  Member 
W,  G.  Dukek,  Member 
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R.  G.  E.  Furlonger,  Observer 
J.  D.  Galloway,  Member 

G.  J.  Grabowski,  Member 
T.  G.  Horeff,  Member 

C.  Kimmel,  Member 

R.  A.  Kirsch,  Member 
J.  T.  Leonard,  Member 

S.  A.  Manat: ,  Member 

J.  Martin,  Alternate  for  T.  Madgwick 

H.  C.  L.  Noorde rmee r ,  Member 
N.  R.  Parmet,  Member 

A.  T.  Peacock,  Member 

K.  Rosen,  Member 

R.  F.  Salmon,  Member 
H.  Skavdahl. ,  Member 
H,  D.  Smith,  Membe>- 

R .  A.  Volz  ,  Member 

W.  D.  Weatherford  Jr.,  Member 
E.  P.  Webb,  Member 

S .  Weiss ,  Member 
J.  Wignoc,  Member 
J .  Wivel 1 ,  Member 

SAFER  Committee  Meeting.  Mr.  Clarence  Syvertson,  Director,  NASA-Ames 
Research  Center,  presented  the  opening  remarks  after  which  the  meeting 
proceeded  under  the  chairmanship  of  Mr,  John  H.  Enders. 

In  order  to  best  utilize  the  time  allotted  for  the  main  c ormr, i t e e 
meeting,  Mr.  Enders  structured  the  proceedings  so  that  each  technical 
group  chairman  could  present  the  proposed  recommendat ions  ct  his  group 
after  which  discussions  could  be  held  and  decisions  could  be  made  as  to 
those  short-term  and  long-term  recommendations  which  would  h?  present  t.-. 
to  the  Administrator. 

After  lengthy  discussions,  the  Committee  decided  on  the  following: 
Short-Term  Recommendations  -  Interior  Materials 


o  Retain  FAP.  25,  Appendix  F,  referenced  Bunsen  Burner  test. 

o  FAA  Id  request  ASTM  Committee  F-7  to  modify  method  r-5jl  t  ■ 

corre  ?  method  for  materials  that  drip  and  melt  away  from 

the  flam^  d  subsequently  to  modify  FAR  25  test  method  for 
materials  (Appendix  F). 

Short-Te’-m  Recommendations  -  Post-Crash  Fire  Hazard 


o  Amend  FAR  25  to  require  fuel  tank  vent  protection  during  ground 

f ires . 


3-52 


o  Request  that  the  FAA  examine,  through  an  ANPRM,  the  feas :r ; i . t 
of  amending  the  regulations  to  require  design  practices  wn 
minimize  the  probability  of  failure  to  achieve  fuel  shutoff  :  r. 
potential  fire  situations. 

o  The  FAA  should  request  the  NTSB  to  implement  the  proposals  by 
the  coordinating  research  council  for  improved  accident 
reporting  relevant  to  fuel  fires. 


Long-Term  It  ecommer.dat  ions  -  Interior  Materials 

o  Expedite  and  coordinate  C-133  and  similar  full-scale  fire  tests. 

o  Define  a  design  post-crash  fire  scenario(s). 

o  Establish  contribution  of  cabin  interior  materials  relative  t • 
the  post-crash  fire  hazard. 

o  Expedite  the  development  of  the  OSU  chamber  and  evaluate  its  use 
as  a  regulatory  tool  (within  3  years). 

o  Complete  preliminary  evaluation  of  the  test  procedure  ana 
present  materials  for  evacuation  slides  by  May  1980. 

o  Accelerate  toxicity  research  effort  to  identify  and  understand 
the  biological  chemical  and  physical  factors  that  must  be 
integrated  into  comprehensive  fire  risk  assessments  for 
materials  in  specific  use  configuration. 

o  Promote  open  forums,  documents,  and  presentations  to  make  the 
subject  of  toxicology  more  understandable  to  regulatory  bodies, 
flight  crews,  and  to  the  public. 

o  Develop  cabin  interior  material  data  bank. 

o  Continue  development  of  low-smoking,  fire-resistant  seat  foams. 

o  After  A3TM-F7  has  modified  test  F—  501  to  correct  the  melt  and 
drip-away  from  the  flame,  subsequently  modify  the  FAR  25  test 
method  for  materials  (Appendix  F). 


o 


Develop  for  new  seat  designs,  fire  blocking  layer  (fire  barrier) 
to  protect  present  polyurethane  foam  cushioning  material 
( 1  year) . 
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o  Coordinate  and  accelerate  development  of  analytical  post-.; 
aircraft  fire  modeling. 


Long-Term  Recommendations  -  Post-Crash  Fire  Hazard 

o  Continue  and  expedite  FAA./NASA  research  to  establish  a  realist 
airplane  crash  scenario  with  increased  emphasis  on  post-crasr. 
fuel  system  failure  modes  and  effects  on  cabin  fire  safety. 

o  From  the  crash  scenario,  develop  fuel  system  design  criteria 

which  transport  category  aircraft  must  meet  in  order  to  minim..:-, 
post-crash  fuel  fires. 

o  Support  a  transport  helicopter  post-crash  fire  study  simi 1  ?r 
the  preceding  recommendat ion . 

o  Expand  the  investigation  of  AMK  and  its  properties  with  t  ei-re-  • 
to  all  operational  aspects  of  commercial  transport  aircraft. 
(The  following  associated  recommendations  are  not  in  order  o: 
priority): 

Develop  AMK  performance  spec i f icat ion. 

Investigate  the  applicability  of  anti-misting  concepts 
broadened  specification  hydrocarbon  fuels. 

-  Encourage  NASA  to  include  AMK  technology  in  its  1-ng  ranee 
fuel  program  for  advanced  engine  systems. 

-  Investigate  reduced  flash  point  of  kerosene  fuels. 

Broaden  large-scale  validation  test. 

o  That  FAA  evaluate  the  use  of  self-contained  smoke  ma  ks ,  gloves 
clothing,  or  other  personal  protection  equipment  for  crew 
members  and  handicapped  passengers  in  order  that  they  can  bet: e 
complete  emergency  evacuation  under  the  post-crash  condition. 

Participants  on  the  SAFER  Committee  Meeting  were: 

J.  H.  Enders,  Chairman 

J.  E.  Dougherty,  Alternate  for  Green 

J.  M.  Chavkin,  Member  (pending  approval) 

W.  T.  Edwards,  Alternate  for  Del  Balzo 
M.  L.  Goland,  Member 


G. 

N.  Goodman,  Member 

J. 

R.  Reese,  Member 

B. 

V.  Hewes,  Member 

S. 

H.  Robertson,  Mernhe 

C. 

F.  Hitchcock,  Member 

E. 

L.  Thomas ,  Member 

K. 

E.  Hodge,  Member 

C.  Huggett,  Member 

E.  L.  Hutcheson,  Member 

C.  W.  McGuire,  Member 

L.  R.  Perkins,  Member 

E.  Podolak,  Member  (pending  approval) 
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Genera!  Connnen t  > 

1.  Since  the  first  four  long-term  recointier.dat  i  o»s  unde:  :  nt .  i  . 

Materials  are  interrelated,  it  is  the  Committee's  request  ::u!  •  kov  i;t 

tied  together  during  their  long-term  handling. 

2.  The  subject  of  smoke  hoods  was  discussed  at  length.  It  was  dec  i 
that  the  subject  should  be  referred  back  to  the  Technical  'jruup  on 
Compartment  Interior  Materials  to  determine,  indeed,  wnethcr  alleged 
significant  improvements  have  been  made  to  these  devices  to  warrant  a 
recommendation  for  their  renewed  study. 

3.  It  was  the  specific  request  of  the  technical  groups  (supports  p: 
SAFER  Committee)  that  they  receive  information  with  regarc  to  the  ’’•An 
response  to  each  of  the  recommendar.  ions . 

'■* .  The  SAFER  Committee  charged  the  Chairman,  Mr.  Enders ,  with  :b,e  l.j> 
of  presenting  the  contained  reconnendat  ions  to  the  Administrate:  at  . 
earliest  possible  convenience  and  to  reflect,  in  his  present  at . on ,  ti" 
Committee's  discussions  leading  to  these  recommendations. 

a .  As  a  matter  of  note,  the  Chairman  expressed  dismay  that  the  '-'TEH 
observer  did  not  attend  this  conference  in  view  of  the  importar.ee  the: 
aircraft  accident  investigation  has  in  structuring  a  sound  aircraft  fi 
safety  improvement  program. 

t> .  Details  of  future  SAFER  meetings  will  be  announced  pending  :h" 
Kr:efing  of  the  Administrator. 


SUMMARY  OF  PROCEEDINGS 


SAFER  Meeting  of  March  4-6,  1980 
At  The  Aerospace  Corporation 

The  meeting  was  recorded  on  tape  which  will  be  the  official  record  ■  f 
proceedings.  This  document  will  serve  as  a  summary  of  those  pro.-,  e d : :: i;.- 
A  final  report  of  ail  SAFER  activities  will  be  made  available  aru  r  r.  : 
termination  of  the  committee  in  June  1980. 

OVERVIEW.  The  fourth  meeting  of  the  SAFER  Advisory  Committee  wu.  !.el.: 
March  4-6  in  El  Segundo,  California,  at  the  conference  facilities  ,j 
the  Aerospace  Corporation.  The  primary  purpose  of  this  meeting  was  ; 
the  FAA  to  respond  to  the  formal  SAFER  recommendations  which  were 
presented  to  the  Administrator  subsequent  to  the  SAFER  conference 
September  24-28,  1979. 

At  the  beginning  of  this  meeting,  time  was  allotted  for  updating  too 
committee  on  several  items  of  old  business  and  to  accommodate  the 
members  in  an  on-site  inspection  of  the  fire  safety  related  aspects  >; 
aircraft  construction  at  the  Douglas  Aircraft  Company  at  Long  Beai.li. 

Formal  responses  were  presented  by  the  FAA  after  which  open  discussion.; 
took  place. 

The  structure  of  the  final  SAFER  report  was  considered  and  assignin*-:".  ■ 
were  made  for  contributions  of  that  report.  The  final  SAFER  meet;  '»• 
will  take  place  at  NAFEC,  probably  in  mid-June  for  the  purpose 
reviewing  the  final  draft  SAFER  report. 


wessamm m 


ShiiM-tRY 


March  4.  Dr.  A,  8.  Creenburg,  Vice  Pvesidei.r  and  General  Manage  r  : 
Government  Su|.port  Operations  of  die  aerospace  Corporation,  we- 1 corned 
the  group  to  tiie  Aerospace  facilities.  The  opening  remarks  were  mad 
by  John  R„  Harrison,  Di  rector  of  the  Of :  5 c.e  ion  Safety ,  who 

commended  the  group  on  their  efforts;  and  u.Ndcged  that,  since  an 
excellent  network  of  technical  e:tcha'’j?e  has  been  isiit-d  by  t  a 

committee  and  its  technical  support  groups,  the  final  SYFtK  report 
should  be  more  than  a  documentation  or  activities,  and  shou'.o  a* 
constructed  in  such  a  way  that  it  would  serve  as  a  useful  refer «Mice 
over  the  next  tew  years  for  those  involved  in  aspects  oi  iapr-.-vcui-:’.: 
aircraft  cabin  interior  materials  and  in  the  post  -cri.si;  lire  i  a'  i. 

Four  trief  updating  presentations  were  made  resulting  from  ass i  g-r-..-r. 
made  during  the  previous  SAFER  meeting.. 

Mr.  Sen  Sotterl,  Chief  of  the  Fire  ?t  election  Branch  .at  the  A.r  l-'<.  - 
Propulsion  Laboratory,  presented  a  summary  oi  the  AWARD  Report  No.  1 
of  the  Propulsion  and  Energetics  Panel's  Working  Group  1 1  on  Ai  rcr-:.* 
Fire  Safety  This  report  has  been  recent!"  published  and  v'i  i  1  be 
available  to  the  public  through  normal  N-Ti.S,  distribution  channel 

Dr.  .'Lay  tun  Hugger,  f  ,  Acting  Deputy  D<.  rector  o'-  the  National  Bureau  t 
Standards,  gave  the  a.lrcra  "t  accident  statistics  Subgroup  Report, 
point  lag  cut  that  uhid  report',  had  no l  been  reviewed  in  its  final  for 
by  subgroup-  The  conclusions  staled  in  the  report  were  as  foil 

V '  at  istic.s”  cannot  be  used  as  a  basis  tor  making 
1  '.  vrni  i.a .  ‘  ons  for  ties  j  s-.p  changes  Is*  air : rji r 

71  era  ere  gaps  in  l  he  data  vhi  '  I:  have  been  <  1 1  i  ec  tv  d  ;  in* 

•  i-ite  -of  -the  art  :u  s  net  enabled  some  of  these  gaps  to  he 

'  :  eJ  , 

r are  »<ji  1 1«-  ••  era  rerun*  1  .*■  to  thorough  L>  isi  v<  >■<  g  «t< 
e  ;>  ae elder .  V-  having  a,'.  .  at  js  of  •;;;/■  ct  Iso  as  put  t  ot  >. 
i  n  vi  -  i.  i  ,;a>.  tug  it  in.  At  t  he  time  of  invest  i  gat  ion  ,  it  ’  s 
'  ys  por.S  i  b;  a  U  1  .  •  ’•  .-..in*'  ‘be  s.-uu“.-ci;  .1  event.-,  lee.t  at 

i  .  a  1  i  r  1  e  s  • 

lias  be  *  a.  a.  lack  o  f  peri'  i  i.e-  u  *-u  r  j  i  v. .  h  .  i  i  i 

.-nl.-ies  ....  ill-  .  d.i  1  ■  av  •  .  i  a  {.»•».  out, i  ai  ~  not  remit  1; 

-  ;  .  '  .-vatii  ?  whi  c  h  canid  ft.TT:  ate  mo;.'  thorough  -Uiil'si 
.  -f  ;. del  dent 

•u:i  hau  been  i  -vat  Viblv  in  ’veil  in  incidents  in  w-.i-'h  n.- 
j  *re  f  a t a  1 1 f  \  ■  .  . 


*.'  ■  >*■*.»;  i.i  a  1  ■  as  .  i  I.e  si  hg;  caj>  mad,-  'tie.  it  1  uwi  .:g  roc 
a  as  Irr.U  i  -»>*,  of  the  .'>  \FLR  .  a  mini  t  te€ 
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1.  There  needs  to  be  an  improvement  in  data  gathering.  The  A! A 
and  FAA  should  be  requested  to  work  with  NTSB  to  develop  i 
more  thorough  standardized  investigation  report  format.  There 
should  be  a  continuing  procedures  to  review  and  update  the 
data  collection  process.  Concomitantly,  there  should  he  a:i 
improved  data  retrieval  system  to  make  the  data  available  to 
more  people, 

2.  Existing  data  should  be  more  thoroughly  investigated,  vis-a- 
vis  the  NASA  study. 

3.  Future  changes  in  design  and  in  regulations  should  be  hi,.-  i 
more  complete  data  gathering  and  analysis. 

Mr,  Marty  Wilfert.  Senior  Engineer/Scientist  for  the  Douglas  Air-  r.«:  : 
Company,  informed  the  committee  of  additional  information  gathered,  ir 
*the  area  of  passenger  smoke  hoods.  Conclusions  reached  were  that  the  to 
have  been  no  new  advancements  which  solve  the  concerns  of  the  del.r- 
they  might  cause  in  passenger  evacuation  because  of  the  possible 
confusion  in  the  use  of  these  devices  by  an  untrained  group  and  be._au.se 
of  the  risk  of  suffocation.  Mr.  Wilfert  also  mentioned  that 
prospective  manufacturers  of  these  hoods  are  quite  concerned  with  the 
product  liability  aspects.  Mr.  Ed  Thomas  of  ATA  added  that  the 
possible  hampering  of  communication  when  using  smoke  hoods  is  also  a 
problem  with  serious  potential. 

Dr.  John  Parker,  Chief  of  the  Chemical  Research  Projects  Office  at  NAM 
Ames,  reviewed  work  done  in  the  area  of  cabin  insulation  materials  .is 
the -sal  barriers  and  proposed  further  study  of  this  and  of  the  use 
reflective  paints  for  such  use. 

During  the  afternoon  of  the  first  day,  the  committee  members  visit.-; 
portions  of  the  Douglas  Aircraft  Company  assembly  line  so  that  the  • 
could  see,  first-hand,  the  installation  of  cabin  interior  materials  t 
other  factors  pertinent  to  the  committee's  deliberations. 

More  a  5.  This  day  was  devoted  to  the  formal  responses  by  the  FAA  ’ 
the  recommendations  made  by  the  SAFER  Committee. 

Mr.  Tom  Horeff  presented  the  responses  to  the  long-  and  short-C.  t— 
recommendations  which  were  of  a  regulatory  nature.  The  re.  urametui.i 
and  responses  were  as  follows: 

RECOMMENDATION.  Retain  the  FAR  25,  Appendix  F,  referenced  hut-.s.-n 
burner  test  and  request  the  ASTM  Committee  F-7  to  mod i ! v  method  r - 
to  correct  the  method  for  materials  that  drip  and  meLt  away  : r> -a  tie 
f  l-.r  °  and  subsequently  to  modify  the  FAR  25  test  method  for  utterin'.. 
(Appendix  F). 

RESPONSE.  A  letter  from  the  FAA  to  thp  Chairman  of  the  Ah  TM  mir ;  •  ' 
F-7. 16  has  been  sent  (February  8,  1980)  requesting  that  the 
recommendation  to  modify  method  F-501  be  Included  as  ur,  agenda  ;  l  .  : 

the  next  scheduled  meeting  of  Committee  F-7. 06.  The  FAA  wi  1  ’  i  -sue  i-> 


in  .  r.eul  .  iie  FAR  15  test  method  for  materials  (Appendix  F) 

:  i  L’ 1  ,ul  '  t  Li.  modification  of  method  F  —  5  0  I  by  the  ASTM. 

.."I'liNr.vn  Amend  FAR  25  to  require  fuel  tank  vent  protection 

lag  ti.ti1  rites. 

...  I’ijNFL .  The  FAA  ‘//ill  issue  an  ANPRM  to  seek  comments  concerning  thi 
: : ivem-ss  of  vent  flame  arrestors  and  surge  tank  suppression 
•  . ; cms  L-.  delaying  the  ignition  of  fuel  vapor  within  the  system  due  i 


■M'.r.Nl  Aj  io.V.  examine,  through  an  ANFRM,  the  feasibility  of  amend n- 
hi-  regulations  to  require  design  practices  which  maximize  the 
r Oi’jrv  o:  eng  i  m-  fuel  supply  shut -off  in  potential  tire  situat.  i  o 

•  MS.  .  i’l.e  f  AA  wi  il  issue  an  ANPRM  to  seek  comnit.s  s  concerning  C  «.• 
.•as  i  ^  1 1 1  r.  y  -i  ad  the  avail.thi  J  Ity  of  design  practices  which  may  exist  :  > 
!.i. tiro  m...  probabi  litv  of  fuel  shut-off  in  potential  lire  situations. 


2-  nMlcMlk.: 

:•!  :  net :  ng  ; 

a.  r  u.- !  :  i  re s  , 


AS.  Request  the  NTSB  to  implement  the  proposals  by  the 
Research  Council  for  improved  accident  reporting  relevant 


•••ASF.  A:.  FAA  Letter  to  N'TSB  solicits  NiTCB  review  of  CRC  proposal 

t  h*.  >h  iecti  ve  of  satisfying  the  need  for  more  accident  informat  iot: 
ei.r  ro  t  ue  l ,  tires,  and  explosions.  (This  letter  was  signed  by 
idc.ir. ;  ttator  on  March  li,  1980.) 

r ,  iit  ret  t  also  mentioned  that  an  Rt»U  program  to  develop  improved 
rt tuna  tar  fuselage  and  wing  crash-resistanc  fuel  systems  is  planned 
■rl.o  F  AA  :  n  r'Y-81  and  that  crash-res  is  cant  ruel  system  requirements 
tr-  ufopiisiid  at  the  Rotorcrai  t  Regulatory  Review  in  December  1979. 

....  wet:-  j»  verai  questions  toll  owing  Mr.  Horefi's  presentation  but  in 
he  v  e  saving  time  during  '.Lis  day  of  FAA  responses,  they  were 

•  jj  .  '  the  morning  ot  .he  last  cay. 

■  i;,  i  Awards  of  N'AFEC  responded  n  th<  remaining  recommendations 
j ,  '•  c-.ji'ct- rued  long-term  R£  0  •>>•  v;av  oi  background,  a  general 

.•si  ,-ipci.v  of  the  management  ....  the  K\A  Aircraft  Safety  R&D  Program 
,  .  given  along  with  overviews  of  the  cabin  fire  safety  and  the 
.•Med  “ u .  i  R&D  program. 


nneedat.  i.e.us  were  grouped  by  Mr..  Ldwurus  into  those  which 
c  ■  j  ;  tail-scale  experiments .  tire  modeling,  post-crash  fire 
:eiir.rio  analysis ,  labocn;  >ry  test  methodology  development,  survival 
e  vacua  r  i  oil ,  stand  :rd  ;  n  *  improvements  ,  and  chose  of  a  general 
ire .  A  thorough  d.i  s  •  -  i  ption  it  t  lit  r-  !<>r.s  tor  satisfying  the  SAFER 
.  .Taiioridat  ons  *a.  pr-se  ;tod  with  p :  posed  time  tables  for  carrying 


•••  'lie 


lull  t.  i  r. ,  t\.  was  •  ues<  ri.pt  J-  :•  <•!  wo  rk  already  initiated  at  NAFEC 
■  ;  -  re:  .-.  •;>  .  t  >e  S.'  i-.R  go.i!‘-'..  ih.-i  e  was  to  apparent  committee 
,  j  ■  i.’.r  ,v.;t  ••  cl  h  r ' -  pi:  1  too  research  and  development 


responses  presented  by  Mr.  Edwards,  except  some  concern  overt 
quotable  costs  associated  with  the  R&D  program. 

March  6.  The  questions  relating  to  Mr  Horeii’s  regulatory  responses , 
presented  the  previous  day,  were  entertained.  Mr.  Horeff  w.-.s 
questioned  by  Ed  Thomas  (ATA)  with  regard  to  Mr.  Horeft '  s  M.dent 
statistics  which  were  not  in  agreement  with  those  of  the  NTbS  for  the 
same  time  period.  Mr-  Horeff  distributed  information  support.'. ng  l  .s 
accident  statistics. 

There  was  confusion  among  the  committee  as  to  what  was  meant  by  the  lAa 
response  to  the  recommendation  for  requiring  fuel  tank  vent  protection 
during  ground  fires.  There  was  concern  that  the  FAA  might  again  be 
favoring  fuel-inerting  systems.  Mr.  Horeff  emphasized  Chat  this  was 
not  the  case. 

general  comments- 

The  committee  placed  much  emphasis  on  the  setting  oi  priorities  cn  tire 
proposed  actions  of  the  FAA  in  response  Co  the  SAFER  recommendations. 
Realizing  that,  with  budget  limitations ,  the  FAA  will  be  sole  t.  accom¬ 
plish  all  the  SAFER  tasks  with  equal  emphasis,  the  committee  wants  a 
hard  look  to  be  taken  where  R&D  money  can  be  spent  to  produce  the  best 
payoff  in  practical  increases  in  safety. 

With  regard  to  the  recommendation  alluding  to  fuel  vent  flame  suppres¬ 
sion,  Dr.  Huggeit  (NBS)  proposed  that  basic  testing  should  be  done 
involving  an  aircraft  wing,  with  the  required  lightning  arrester 
installed,  in  a  pool  fire  so  Chat  basic  data  can  be  obtained  on  the 
effectiveness  of  these  arrestors  in  that  situation.  He  also  suggested 
that  strong  ampnasis  be  placed  on  improved  accident  statistics.  ihe 
lack  of  information  in  this  regard  had  a  significant  effect  on  the 
committee's  efforts  - 

Interest  was  expressed  on  the  subject  of  paints  which  mi  got  delay  t.'.e 
fire  affects  in.  certain  critical  areas  of  an  aircraft  aac  may  ha ve  a 
side  benefit  of  corrosion  protect;  >u. 

'■’apt.  Vic  Hewes  (ALFA)  emphasized  consideration  for  more  str.o'  of  cabin 
windows  which  can  shrink  in  elevated  thermal  conditions  allowing  the 
more  rapid  entry  of  heat  and  flame-  He  expressed  concern  fo'  'he 
serious  problem  caused  by  melting  and  dripping  ot  ceiling  panels  and 
the  need  for  smoke/fire  detectors  in  lavatories-  He  also  suggested 
tnar.  the  committee  consider  recommending  the  requirement  tor  low-level 
emergency  exit  lighting  in  addition  to  the  existing  high-level  lighting 
already  Installed. 

Chairman  Jack  Endera  made  the  point  that  in  accident s/ j n:l dents  where 
fire  does  not  occur  or  where  fire  occurs  and  there  are  no  fatalities, 
it  is  important  to  examine  "what  went  right,"  as  well,  as  what  accident 
causal  factors  were  present. 


-s~ 


Mr.  Guy  Goodman  (ATA)  informed  Che  committee  that  iu  the  L'.'A<  •  Te,  t  - 
considerations  were  being  given  to  engine  containment  and  ;-i  jvio  i 
protection  to  occupants  when  there  is  noncontalnment . 

Mr.  Jack  Wivel  of  British  Airways  stressed  the  import  .ace  <»•  1  i. 

impeding  safety  improvement  by  overregul.it i ng. 

There  was  general  agreement  by  the  committee  that,  to  maintain 
continuity  after  SAFER,  Ad  Hoc  committees  should  be  established. 

Presentations  were  made  by  Mr.  Ev  Tusiin  of  Roving  and  Mr.  Ed  Ki 
Lockheed  outlining  the  efforts  of  these  companies  in  .ire  safet 
improvement.  Copies  of  their  material  is  included  with  this  xurur..-  r  • 

The  final  item  covered  at  this  meeting  was  the  ture  of  f  ::t  linn, 

report  of  the  committee  which  will  reflect  t  Ik  committee's  ir  t  i  vi  t  i  • 
during  its  existence.  A  tentative  report  outline  presented  t the 
aembers  contains  11  parts,  each  of  wuich  were  assigned  as  responsi¬ 
bilities  of  specific  individuals.  Tnese  parts  are  listed  below  vita 
the  names  of  the  responsible  individuals.  it  was  emphasized  b>  the 
Chairman  that  any  member  of  the  SAFER  Committee  or  its  technical  groups 
should  feel  free  to  contribute  to  any  part  of  this  report  even  though 
they  may  not  have  been  named  specifically,  or  have  been  asked  by  •lie 
person  responsible  for  a  particular  part. 

Part  1 :  Front  End  Matter  -  J.  Enders  and  E-  Wood 

P;  _2:  Aircraft  Fire  Problem  Definition  -  *C.  Hugger  t ,  Ed  Thotmi 

J.  Fargo,  and  G,  Walhout 

?art_  3:  General  Considerations  of  Aircraft  Fire  and  Exp!  si  ■  ;.t.  -■ :  • 

*M.  Goland  and  J.  Del  Balzo 

r  t  4 :  Assessment  of  Adequacy  of  Current  Standards  and  Existing 
Technical  Basis  for  Near  Term  Upgrading  of  Rules  -  *,!•  Re. 
and  J.  Chavkin 

•  rt  _J :  Fireworthy  Materials  -  *M.  Wilfert,  J  Parker,  and  E.  !u  - 

f  !> :  Toxicity  and  Smoke  -  *L.  Perkins,  Podolak,  and 
J.  Punderson 

7  ;  Fuel  System  Fire  Hazards  -  *J ,  Bert,  *E.  Versav,  and  .  .-o  •  ' 

‘  S:  R&D  Considerations  -  *A.  To bias on  and  T-  Edwards 

r."  2.-  Crew  Protection  and  Passenger  Evacuation  -  *b.  V.  hews, 

R.  Clarke,  J.  Searle,  and  C.  Hitchcock 

p.n  l<f :  SAFER  Committee  Findings  and  Recommendations  -  ,1.  Eiuh-r 

E.  Wood  NOTE:  It  has  been  tentatively  decided  loir  the  ' 
responses  to  the  SAFER  recommendations  will  he  ;  lac.  <’  a  to 
area. 


f-  -  ■ 
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(THOUSANDS  OF 


.  <  ai.l  >■  same.'.  i,.  rai>0 

Civ.i  nxm,  .’iational  Transt>ortaLior  Safety  board 
l(K  uvdepes Kleix:e  Aveniai,  b.W. 
w’a.'  J.d.  20j9A 

,a.v.  .  .  J-ixnuuri . 

; .  >v ' I  a,  ..u^eu  Lions  during  public  iiearinj>s  held  by  the  Federal 
/lueion  /linirirscratior.  (FAA)  In  1977  on  the  hazards  of  interior 
ml  ,  < u i< i  fuel  system  fires  and  explosions  associated  with 
,  iv.iwli-  uarisport  category  airplane  accidents,  the  Special 
. •  ax  I'uv  ami  Kxplosion  KeJuctian  (SAFOs)  Advisory  Gcxoaittec  was 
,,  '.!■  recmnneix!  ways  co  iuvrerve  cabin  occupant  survivability  in 

.  .h.  ,akl -crash  cnvirornicnt .  On  t'iovcrjfcer  27,  1579,  t-fc-.  Join  il. 

.  .  ia,  i  amir  nun  o!  rlv  SAFKn  Advisory  Gaanittee,  rejx>rted  u>  ..r  on 
’  .»  ;  1 1 >i .  tin;  o>uid  contribute  si<y  iHicantly  to  aalety  -4uch  the 

v  >.i  iuuv  recoirmeixleil  can  be  taken  on  the  basis  of  present-day 
1  •  c .  r.ieai  .oowlcdje.  Cme  of  these  reconmandations  was  that  die  FAA 
fid  request  die  National  Transportation  Safety  board  (NTJtJ)  to 
4..:pi tj.Kjit  do  proposals  by  tne  Coordinating  Research  Council  (trie.; 

.  j:  unproved  accident  roport_u\,  relevant  to  fuel  lures . 

iuis  Cr.u  proposal  is  ^resenLcd  on  pa^o  41  of  QIC  Keport  ho.  402, 

cUet  Suiety  -197j,"  a  copy  of  wiiich  is  enclosed.  You  oil i 
.nite  it.  is  recumaended  that  WTbb  Aircraft  Accident  Keport  Form  Clio., 
ue  revised  to  locus  attention  on  d»e  need  for  more  infortnatiot. 

:«•!  it  iv.  :.i  ■  fuel  and  tires  in  repo^tin^  on  transport  category 
. i  J  j  e  /.Jit  accidents. 


. :.e  Ci...  review  of  aircraft  accident  lire  experience  revealed  dial 
v  i La  1  lrUonration  relevant  to  aircraft  fires  and  explosions  was 
.aCf.m0  from  :nost  accident  reports  and  files.  Information  or.  lik_ 
cause  and  nature  ot  aircraft  fires /exp Los  ions  would  be  of 
c  Kisideraulc  assistance  in  dcaijiiny  preventive  measures  ax)  in 
ic. search  .ind  development  efforts  directed  towards  reducirr,  these 
1 1  cai  Jii.  factors  which  would  be  of  interest  concerning  ai 
i  \,.u:  i-s..ivivaalc  accident  post-crash  lire/ explosion  environment 
wotil'.i  include  anbient  air  temperature,  wuxJ  direction,  iiq>act  speed, 
deceieratio::  distance,  fuel  system  damage,  fuel  type,  fuel 
tei.rpv.rature,  i, y.  1 1. lun  sources,  time  of  i.yiition,  location,  form, 
rate,  .jisini.,  and  urea  oi  lucl  spill,  crash  site  conditions,  types  oi 
lute,  CM  :m|.'i  ml:,  involved,  ami  cuu-.o  of  latalities.  (flulc  it  nwy 


t  i\LCk.JlM  PAJ&  BLaWK-WOT  FI .  ...p. 


not:  lxj  possible  to  establish  some  of  tiieac  factors  in  certain 
accidents,  it  appears  that  reporting  and  storing  as  much  taeanin-t 
fire  and  explosion  information  as  can  be  obtained  would  prove 
valuable  in  efforts  to  reduce  aircraft  fire  and  explosion  haxurui 

l'ovir  :ir.  I >.  a.  McCormick,  observer  of  tAFGK  Technical  Croup 
activities,  indicated  in  a  recent  discussion  with  a  raenher  ,xii 
stall  tliat  Kuraan  Factors  Croups  are  responsible  in  transport  air,, 
accident  investigations  tor  doeuuentin^  uo3t  of  the  above 
1  ire- related  factors  and  that  an  effort  i3  underway  to  estaoii„,i 
computer  storage  codes  for  retrieval  of  such  infonaation.  It  a, 
acknowledged  tliat  oust  of  the  CkC  su^ested  additions  to  Forn  Gl¬ 
are  beli.w  covered  in  Hunan  Factors  Croup  reports,  lowever.  we  u,; 
yaur  review  or  tiie  CAFLk  /kivlaui :j  Couiaittee  recoiauenJaLUji'i  wlL*i  t 
objective  oi  saLisiyin0  the  need  for  r.iore  infomation  relative  to 
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STUDY  OF  AIRCRAFT  ACCIDENTS  (Cont'd) 


Very  few  accident  reports  specify  that  the  occupants  were 
Killed  due  to  fire  because  in  many  cases  it  is  difficult, 
even  with  autopsies,  to  separate  impact  from  post-crasn 
fire  effects.  Reports  like  the  1/30/74  B707  accident  at 
Samoa  are  relatively  rare.  For  most  survivable  fatal 
accidents,  the  investigators  conclude  that  a  combination 
of  factors  was  responsible  for  fatalities. 


Recommendations  on  Improved  Accident  Reporting 

Aircraft  accidents  are  reported  using  standardised  forms.  in  Lm 
i  use  of  General  Aviation,  either  NTSB  Form  6120.1  is  completed  Pv 
the  pi  lot/operator  or  NTSB  Form  6120.4  is  completed  by  the 
Investigator.  Both  ask  for  data  on  fuel  by  volume  and  grade  but 
do  not  seek  information  on  mode  of  fuel  release. 


In  the  case  of  Air  Carrier  accidents,  NTSB  Form  6120.2  is  used  m 
reporting  all  civil  aircraft  accidents  involving  aircraft 
exceeding  12,500  pounds  takeoff  weight,  helicopters  and  Alaskan 
air  carriers.  Usually  this  form  is  supported  by  attached  state¬ 
ments  as  well  as  the  report  of  the  Investigation  Team.  Complete 
though  this  form  is,  it  still  lacks  certain  vital  information 
relevant  to  fuel  fires;  unfortunately  the  usual  attachments  to 
Lins  form  in  an  Accident  File  also  lack  the  information.  A 
revision  of  the  Form  should  focus  attention  on  the  need  for 
information  relative  to  fuel  and  fires. 


Trie  suggested  additions  to  Form  6120.2  cover  the  following  items: 


Section  V 
Section  VII 

Section  VI 1 1 

Section  X 


Cause  of  fatalities.  Fire,  Asphyxiation  or  Trauma. 

Exit  Time .  Exits  Used . 

Location  of  Exits  and  Fatalities. 

Fuel  Aboard  by  Volume  and  Grade. 

Source  of  Fuel  Release. 

Fire  Extinguishing  System. 

Site  Conditions,  e.g.  ,  Surface. 
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near  Mr.  Bond: 


This  is  in  reply  to  your  lettei  roques  I  "l  March  11,  I  . 
ie  i.i  id  review  ol  a  recommendation  by  Llic  lipet  ial  Aviation  ]•  i  re  .mo 
Reduction  (SAFER)  Advisory  Committee  concerning  the  collection  o; 
information  relative  to  fuels,  fires,  and  explosions  associate.]  v : 
accidents . 

As  you  may  know,  our  staff  lias  initiated  a  major  project  to 
improved  aircraft  accident  data  management  system.  This  el  fort  ■; 
a  review  of  tilt  accident  information  requirements  ol  the  Safety  . e 
ot  utliei  organizations,  with  a  view  toward  improving  the  kinds  .tir 
of  data  collected  during  accident  investigations.  Particular  i-tnpi; 
being  directed  toward  improving  the  quality  and  quantity  ot  an  an 
mance  and  crash-survivability  data.  Obvious  1  v ,  t  he  change*.  in  v. 
n  qu  i  icmenL  s  which  result  will  neee.ssi  Late  revision  ol  tin  li.il 
Aircraft  Aci  ulent  Report  Forms. 

Because  of  the  Federal  Aviation  Admi  ni :.  I 1  ai  ion's  (  FA  A  >  •  it., 
volvement.  in  the  investigation  of  selectee!  ,tm  i.ili  accident.  • 
use  uf  accident  data,  the  Safety  Board's  <lut  u  pioject  stall  • 

closely  with  representatives  of  FAA’s  office  .» f  Aviation  Sat.  i  :  • 
that  considerat ion  is  given  to  the  needs  o!  both  organ izat ion:  .  . 

t ion  to  the  day-to-day  informal  interaction  between  FAA  and  a 
staffs,  bi-weekly  progress  meetings  of  the  two  groups  are  lie  i  ■! . 

Therefore,  please  be  assured  that  yum  ..tall  '.■•ill  in-  'm  s'  : 
our  progress  on  this  project  and  that  the  ret  ommendal  me.  "i  1  ! .< 
Committee  and  the  Coordinating  Research  Count  il  will  no  gjveii  i..i 
a  lion  for  inclusion  in  the  new  aircraft  accident  a  at.,  svst  <  ::  . 
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ADDITIONAL  DISCUSSIONS 
CREW  PROTECT ION  AND  PASSENGER  EVACUATION 

The  scope  and  expertise  ot  che  SAFER  Advisory  Committee  was  limited  to 
transport  category  ai rerat t  and  the  design  aspects  ot  such  aircraft  as 
they  relate  to  fire  and  explosion  reduction.  Because  of  the  relatively 
sheet  time  involved  tor  the  Committee's  efforts,  attention  was  focussed 
primarily  on  impact  survlvable  accidents  where  control  of  fire  and 
•  isious  would  enhance  occupant  survival.  Certain  of  the  discussions 
■i  the  Committee  were  beyond  this  scope;  however,  since  they  did  affect 
■renpant  survivability  they  are  reflected  here  so  they  can  be  kept  in 
view  for  regulatory  activities  outside  SAFER. 

I .  Seating  Density 

If  aircraft  occupants  are  to  evacuate  the  aircraft  rapidly 
in  an  emergency,  they  must  first  of  ail  be  able  to  get  nut  of 
their  seats  quickly.  Yet  airlines  have  been  adding  seats,  thus 
reducing  the  space  between  the  seat  backs  and  passengers  in  the 
seat  behind.  it  seats  are  too  densely  spaced,  swift  evacuation 
may  be  hampered  in  an  emergency  situation. 

J.  Protective  Equipment 

Any  spei  1 1  protective  equipment  provided  for  crewmembers 
:111st  he  1  united  at  their  stations  and  be  readily  accessible. 
Drew  ability  to  aid  passengers  in  evacuating  an  aircraft  during 
a  fir1  nay  be  enhanced  by  protective  breathing  devices  and 
>;  1  ove  . ;  hiwevT,  tests  should  be  conducted  similar  to  earlier 
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tests  carried  out  for  passenger  hoods  which  address  the  spec  it  i. 
problems  of  ti:_e  red  to  don  the  equipment,  ability  t<> 

direct  passeng  :s  be  understood,  and  freedom  of  movement. 
Public  Address  System 

With  reference  to  passenger  egress,  consideration  should  he 
given  to  the  effective  "passenger  address  system."  It  should  he 
mandatory  that  all  PA  systems  be  independently  powered  and  be 
capable  of  operating  in  a  situation  where  all  other  systems  have 
failed. 

Flight  Attendant  Stations 

A  review  should  be  conducted  of  the  location,  distribution, 
and  structural  integrity  of  flight  attendant  stations 
(jumpseats)  in  relation  to: 

a.  visibility  of  cabin  interiors  and  occupants  (assessments  oi 
the  cabin  in  a  smoke  and  fire  situation  as  well  as  ability 
to  see  areas  in  the  cabin  where  passengers  may  need  to  be 
rescued  by  crash  fire  rescue  (CFR)  personnel  after  an 
evacuation  is  required). 

b.  having  trained  crewmembers  dispersed  throughout  the  entire 
aircraft,  especially  at  exit  areas,  to  provide  more 
effective  leadership,  immediate  opening  of  correct  exits, 
and  effective  management  of  passenger  flow  to  usable  exits. 

New  Training  Initiatives 

Passenger  education  has  been  called  "the  missing  link  in 
air  safety."  (Ref.  11)  Seat  cards,  oral  briefings,  and 


demonstrations  before  takeoff  provide  passengers  with  essential 


information  in  case  of  an  emergency  (Ref.  12)  and  this  area  hat; 
been  the  focus  of  attention  by  government  and  industry  over  the 
years.  Nonetheless,  passengers  continue  to  "tune  out"  this 
information,  and  there  Is  very  little  data  readily  available  i 
the  general  public  on  the  hazards  present  in  an  aircraft  lire, 
not  to  mention  the  related  Issue  of  toxicity.  The  SAFlik 
Committee  believes  there  is  a  need  for  continued  emphasis  on 
improved  passenger  education  and  recommends  that  the  FAA  promo t 
open  forums,  documents,  presentations,  and  other  methods  to  mak 
these  subjects  more  readily  understandable  by  the  public.  For 
example,  the  FAA  could  collaborate  with  the  National  Fire 
Prevention  Association  on  such  fire  education  issues  as  what  to 
do  if  a  fire  breaks  out  in  flight  or  after  a  crash,  potential 
hazards  from  wearing  readily  flammable  clothing,  or  smoking  li 
the  lavatory.  These  subjects  could  be  Incorporated  into  public 
service  announcements. 
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